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Report of the Superintendent op Woods and Forests^ 

M. LE CuMTB VaSSELOT DB ReGNB. 


Part I . — Description and Condition^ from a Forester* a point of 
view, of tlie country visited, 1883, 

Knysna District. 

In pursuance of the instructions of the Honourable the 
Commissioner of Crown Lands and Public 
Route followed. dated the 20th of April 1881, I 

embarked for Mossel Bay on the 5tli of May last. 

Starting on this journey, accompanied by Captain Harison, 
Conservator of Forests at the Knysna, I made an examination, 
from a Forester^s point of view, following the route which had 
been pointed out to me, passing through George, the Knysna, 
Tzit/.ikama, Hiimansdorp, Port Elizabeth, Alexandria, Gra- 
ham^s Town, King William’s Town, Pirie, Stntterheim, Queen’s 
Town, Katberg, Kat river (or Stockenstrdni), Graaff-Reinet, 
and Beaufort West. 

According to ministerial instructions, the points which I was 

Points for exiimioa- required more specially to examine, and to 
tion and report. whicli I should Very curefully direct my 

attention, were the following : — 

(1.) General management of forests; 

(2.) Methods of working ; 

(3.) Conservation ; 

(4.) Replanting; 

(5.) Preservation from 6re ; 

(6 ) Utilisation of timber; and 
generally whatever bears upon the creation, existence, preser- 
vation, and multiplication of trees. 

The neighbourhood of Mossel Bay and the country which 

Divisions of Mossel Came uuder our observation in following the 
Bay and George. route to George, as Well as the southern 

sides of the mountains which enclose the division on the north, 
are destitute of trees. 

Ou approaching George, we passed many perennial streams, 
and noticed some small clusters of trees in the Kloofs forming 
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Kour Kloof forest. 


the sources of these rivulets. Three of these lots are inac- 
cessible for working, but still form a part of the Crown lands. 

Eomains of old They are all that remain of an ancient 
forest near George. and important Crown forest either sold, 
burnt, or to a great extent destroyed. 

Before arriving at George, near to Blanco, there is to be 
seen a portion of Crown forest known as 
Keur Kloof, in extent about ten morgen, 
which was burnt in 1869. It is now covered with keur trees 
( Virgilia capensia, Lorn.) 

Beyond Blanco, and proceeding eastwards, the south sides 
of ilio mountain contain trees, at first in small patches in the 
Kloofs, but afterwards in considerable and deuso masses with 
scarcely any interruption. 

Rainfall in George In this region the amount of rainfall 
nnd Mussel Bay divi- and moisture is greater than in the division 
of Mossel Bay.* 

At George trees grow vigorously : there are to be seen 
in the town fine specimens of the stone, 
maritime and Aleppo pines, 
from George to the Knysna, along the 
postal route, there is, at a distance of 
half a mile, the Crown forest of Groen- 
kops Bosch, 1,692 morgen in extent. 
About 900 morgen only of these are stocked with timber. 
As this forest contains chiefly trees too young for felling, it is 
very properly, according to the system in vogue, closed to 
working. 

Further on stands the private forest of Mr. Bennett, which 
extends from Kayman’s river to the other 
side of Silver river, with an area of about 
250 morgen which comprises part of a lot of ground of about 
2,000 morgen which, we were informed, had been sold for 
£ 2 , 000 . 

Proceeding further, we leave on the right side, and to the 
south, a portion of Olifant^s Hoek, which 
originally comprised 1,298 morgen. Two 
liundred of these have been utilized for immigrant locations. 
Ten hundred and ninety-eight still remain the property of tho 
Crown. Of this extent about 700 morgen are clad with timber. 
Half of this forest comprises, in its irregular and diverse kinds 
of timber, a remarkable quantity of workable tvees.f Tlie 
remainder was burnt in 1869. About one-sixth of the surface 
destroyed by fire is clad with keur trees, already furnishing a 
supply of spars. 


Trees in town of George. 

On the journey 

Groenkops Bosch 
forest, at present closed. 


Bennett’s forest. 


Ollfant’s Hoek forest. 


* In the Report of the Meteorological CommisBion for 1879, pp 23 and 65, it is 
stated that at Mossel Bay there were lOl days of rain, giving 14 Sl inches ; at George 
147 dHjfrof rain, giving 36 44 inches. 

f A tree IS workable when it has reached its maiioiuta of growth cr of utility . 
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It would be very expedient to replant the spots from which 
these trees have disappeared. The soil is 
ivc^mmended.**^ almost everywhere fit for the growth of 

sHnk-wood. 

This timber is much sought after on all sides, and the region 
of its production is extremely limited. 

The postal road then passes south of the forest of Wood- 

^ , ville, and continues for some two hundred 

WoodviiiB lorost. direction. 

This forest is partially wooded to au extent of 802 morgen. 
It contains some trees of very considerable dimensions, but the 
gi eater part of them are not workable. It would not be pos- 
sible, without injury to the forest, to remove the old trunks* 
(when granting licenses for this purpose) except with a 
]>i*ovi8o for previously marking the trees, and looking well after 
the woikmeii who cut them down. 

The portion not at present timbered is generally of a stony 
soil, and pending a further aud more careful examination, it 
seems, at first sight, to be capable of being advantageously 
stocked with pines. 

The neighbouring lot, known as the Diep river, is of a total 

Oiop nver wood* extent of 1 137 3 morgen, of which 1,000 
morgen are scantily wooded. 

The Commission of Inquiry into Crown forests considered it 
practicable to place three families of immigrants within the 
liouiidaries of this lot, and recommended the establishment of a 
village of wood-cutters on the left bank of the Diep river. 

A little further on is situated the allotment of Hooge Kraal 
Bosch, containing 1,023 morgen, 90 square 
roods, of which nearly the whole extent is 
timbered. 

Particulars of ri- There exlsts a riparian dispute with the 
parian dispute in re owner as to the Bouthem boundary of this 
Hooge Kraal. adjoining piece of land. 

The allotments adjoining Wolve Eiland, and those which 
border upon the rivers Earratara and Homtini in the Knysna 
division, raise an important question of proprietorship. 

The title vesting the property of Hooge Kraal, for instance 
near the river Homtini, describes the eastern limit of this farm 
thus The river as shown, by diagram.^* The plan, however, 
represents a straight line at some distance from the tortuous 
course of the river. This leads to the belief that, in accordance 
with the grantor’s intention, we are to understand by the term 
‘‘river,” not the centre of the bed of the water-channel alone, 
but also the sides of the basin at the bottom of which the river 
is shut in. 


Particulars of ri- 
parian diapulo in re 
Hooge Kraal. 


* Old trees useless for felling. 
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Government reser- 
vatioDfl of slopes to 
rivers rocommeuded. 


This viow seems confirmed by conditions in certnin titles of 
lands including forest, which, in granting the groiiud^ provided 
for the reservation of tlie timber* 

In tlie public interest, in fact, tlie Government should 
remain proprietor of these slopes. It is the 
only means of keeping them clad with trees — 
a condition indispensable to the maintenance 
of tlie soil upon the rock beneath. The owners naturally claim 
by virtue of their title, without taking the diagram into con- 
sideration, that their farms stretch as far as the bed of the 
river. The officers of tlie Government, on their part, bold 
that the boundary ought to be the straight line shown on the 
diagram to whicli the title refers^ and they enforce this condi- 
tion on the ground. 

Prompt settlement ^-;]i bg necessary for all parties that 

necessary. tliis question should be promptly decided. 

Summing up the foregoing remarks, there are in the George 
„ r * * division six Crown land lots containing 

of forest lots in timber. 1 lie total extent ot these SIX Jots 

Goorge division, and jg 7^918 morgeii. Of these about 4,410 
remar s ereon. morgen are timbered, and 3,508 are not. 

About 508 morgen of the latter could be utilized for the 

purpose of immigrant locations, or for wood-cutters’ villages ; 
the remainder, say 3,000, are in no way fit for the production 
of timber. 


It would be proper also to examine if the mountain lots, 
which have not been sold, and which are 
mountain absolutely unfit for agriculture, could uot 
be planted with trees. 

There are no isolated trees to be seen in the district, nor even 
along the water-courses, and not a single large enclosure by 
live fences. 


The periodical burulngs, which are tlie solo attention paid to 
reriofliciburnmBs: the larger part of the soil of each farm, 
evil effects on certain render impossible the development of plants 
plants and trees. growth, and cause the unceasing 

diminution, and even the wholesale destruction, of trees which 
originally adorned the kloofs comprised in these private hold- 
ings. 

„ > , ^ The 4,410 morgen of forest lands of this 

Fow.!. DOW elooed. at present closed. 

I am of opinion that the working of these forests should not 
^ be recommenced before measures are taken 

ear; when aboTo ore to couduct operations in sucu a manner as 
re-opened. eusuro iu futurs tUo uuiuterrupted 

growth of these forests. 
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Rohsons for troes on 
mouQtain sidoa. 


The diyision of the Kaysna comprises about 28,000 morgen 
of forest, 26,000 of which are distributed 
“ **^*‘a« number of Crown land lots 
already surveyed, the total area being 
00,577 morgen. The remaiuder, situated near the mouth of 
the Groot river, and in the region comprised between this 
stream and Blauwkrautz, is estimated, approximately, at 3,000 
morgen, and has not yet beeu surveyed. 

In the portions already surveyed, about 14,000 morgen have 

Immigrant allot- been judged suitable for the settlement of 
”>*^*'*'®* immigrants, or for the establishment of 

Wood-cutting. hamlets for wood-cutters. 

Extent fit for forest There remain 21,577 morgen exclusively 
culture only. fit fQ^ forest Culture. 

Of the 25,000 morgen of forest land, at least 5,000 mortren 
are inaccessible, either for want of a road 
^^ Inaccessible forest which to reach them, or because they 

are situate on the sides of declivities too 
steep to render it prudent to work them. 

The presence of trees is indispensable to the maintenance 
of the soil on the mountain sides, and their 
removal would occasion more or less con- 
siderable land-slips. 

Ten thousand morgen at least are available for working, and 

Eimt of foro.t could” have 

lots available for been Utilized under present conditions is 
not now available. 

The species of trees which compose these forests are general- 

Spoei.. of ti«e. *y distributed as follows, in tbe district of 
found in the forests, the Oouservator of tlie Knysna (comprisin<^ 
with their distribution, divisions of Kuysutt, George, and 

Ilumansdorp) : — 

(1.) Yellow- wood , 

(2.) Iron-wood 
(3.) Keur-wood 
(4.) Stink-wood 
(5.) Assegai 
(6.) Witte Els 
(7.) Essenbout 
(8.) Saffraan 

Vliers, White Pear, Bouken- 1 
wood, Hard Pear, Red Els, 

Eeur, Chestnut, Kamassi, 

Paardepis, &c. 

The mechanical properties of these woods, such as resistance 

Dotonnination of tension, Compression, flexion, twistin^r, 
quaiiticB, Ac., of above closeness of grain, have to be separately 
deteriuiaed in each case. 


about 


20 

20 

12 

8 

8 

4 

4 

4 

20 


per cent. 


» 
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woods* 
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Experience allows timt they resist perfectly decomposition 
by decay and pnnctnre by insects, provided 
8errn8'’for‘wrDg.'‘”^ they are felled when mature, and in the 
proper season^ when the sap has ceased to 
rise ; that is to say, from the time of fructification until tliat 
at whicli the sap rises in order to form the flowering buds for 
the following year. These periods do not all occur at the 
same time with all the species, as in Europe, but they come in 
succession in such a way that the forest is never in a state of 
repose. 

The time of fellinjr varies with the kind of tree, and for each 
description, according; to the atmospheric conditions of the 
year and the district in which the trees grow. 

For instance, the periods during which felling was practicable 
Details of past in the Knysua district, during 1879 and 
periods of felling. 1880, were as follows : — 


Stink-wood 

ITprij'lit Yellow-wood 
Boukcnliout 

White Pear 

SafiPraan 


187^). February to the end of June. 
1880. March to the end of July. 

Do. do. 

Do. do. 

1879. November to February. 

1880. December to Marcli. 

Do. do. 


Iron -wood 

Witte Els 
£sseii-wood 

Assegai-wood 

Outeniqua Yellow- wood 

Eed Els 
Vliers 

Kersenhout 

Wittehout 

Hard Pear 


••• 

••• 



... 

•t. 


1879. .June to September. 

1 880 J uly to October. 

May to September. 

June to October. 

1879. July to October. 

1880. August to November. 

1870. November to February. 

1880. September to end of February. 
September to J anuary. 

October to Fobi uary. 

November to April. 

May to October. 

1879 December to April. 

1880. November to March. 


Trees cut whilst the sap is rising do not produce lasting 
Eesuits of lelhng wood, aud wlieii Used for public works are 
out of season. damaging to the interests of the country. 

Even when such wood becomes an article of trade, to say 
nothing of the wrong done to the persons who use it, the 
country suffers in reputation on account of the rapid decay 
of such wood casting discredit upon a Colonial product, and 
tending to create a preference for foreign timber, the latter 
beiug, liowever, inferior to native woods, provided the trees of 
this country are cut at the proper time. 

It is impossible, therefore, to take too many precautions for 
ensuring the felling of the trees at the proper season. 
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The felling of trees is prescribed by Regulations (Govern- 
for fei. “5”* Notice No. 361 of 1875), in which 

linfT trees (Government Wise provision IS made to secure tue best 
method in every respect. By the terms of 
1876 ), Licenses, &C. Regulations the Crown forests are 

open to persons provided with licenses to cut the different 
kinds of timber, during the season considered suitable by the 
forest rangers in cliarge, and at none other. 

Tlie price of the licenses and the kind and measurement of 
the wood composing the load which the 
bjYicenses. license gives the right to cut, are clearly 

stated, and the manner of proceeding is, 
as nearly as possible, as follows : — 

for instance, u person requires stink-wood, and procures a 
license ; for one load of 60 cubic feet he pays 30«. (thirty 
shillings). 

He presents this license to the ranger charged with the 
custody of that part of the forest named 
retir'd"' U mmT' “* in the license. The ranger registers and 
countersigns the license, and then returns 
it to tlie owner, who has, thereupon, the privilege of felling 
the timber specified in the license at the spot pointed out by 
tlie ranger. The wood when felled is inspected, measured and 
marked by tlie ranger before its removal. It is inspected a 
second time at the place where the wood is stacked for sale, and 
after that, the owner disposes of it as he thinks fit. . 

On the other hand, when the Government requires a consi- 

Contract, with Go- deiahle supply of wood, for example, seve- 
vernment, mode of lal tliousaiid slcepei’s or telegi'apli poles, it 
execution. makes an agreement with a contractor, and 

the latter executes the order in the portion or ward of the 
Crown forest which is pointed out to him, whence he trans- 
ports the timber to its destination, and delivers it according to 
tlie price agreed upon. 

Tlie first settlers in a country have imperious and immediate 
Needs of original wauts. lu the first place they must have 

aelllers. WOod. 

In European forests many rights of usage liave been con- 

Nocewity f„r rapur. V*® **'®“ “ 

ciuiHing in Europe cer- large territory ou which it was necessary to 
tain forest rights. locate settlers. These rights became 

afterwards the source of so much trouble and caused such enor- 
mous loss to the State, that it was found necessary 16 
repurchase them, no matter at how great a sacrifice of public 
money. 

the Cape, in the early days of its colonization, people 
Action of original took from the forests merely the wood neces- 
gr“w’wm foreftT”"** dwellings, tools, fences, wagons, &c.. 
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Lat<*r seuieia com. Without troiibliiiff themselvps about the 
pHird to pay for wood future. A little later, those who took wood 
taken from forests. from the public forests were compelled at 

once to pay its value into the public treasury. 

This w^as well enough at the time, and it was only just in 
fact that such a payment should contribute towards the funds, 
by means of which the Government carried on the public 
service, and that it should lighten, although but in a small 
degree, the charges imposed upon the commnnit}^ in order to 
make up the budget. Afterwards the Government made a 
fresh effort to infuse method into these matters, and hence the 
Regulations of 1875, which have brought about a great 
improvement. 

I shall now consider whether it is pos- 
opportune to improve upon this 

system. 

In the olden times, if a man wished to build himself a house, 
^ , , - be went to the forest as to an inezhaiistible 

foiiiD}? and its neglect storc Irom wliicli he coiild be supplied gra- 
nf necesaary precau- tuitously, where he looked around for a tree 
of a species, shape, and size suitable for his 
purpose, standing in a locality whence there would be little 
difficulty in transporting it. He felled it without troubling 
liimself to ascertain whether it was still in active growth or had 
arrived at maturity, or whether he should clear the spot if a 
neighbouring tree of more advanced growth w’as stretching its 
branches over the space lately occupied by the tree he had just 
felled, and thus rendered impossible the development of any 
saplings. Thus, without taking any precaution to avoid 
injuring, crushing, or cutting the surrounding trees which, 
doubtless, rather interfered with the removal of the otlier tree, 
but wdiicb, tliough still starting into growth, would, in their 
turn, if properly cared for, become trees, the selected tree 
would be cut aw^ay at such a height from the soil that a portion 
of the trunk was wasted and the stump would yield uo fresh 
sboots under favourable conditions. In selecting the tree the 
settler considered only the length of the timber wanted, and 
if the tree could yield more workable wood than he required, 
tlie remainder would be abandoned, wasted, and left on the 
spot, together with the head stump and branches. 

The presence of such debris on the soil would probably 
result in preventing any young plant from developing itself in 
that spot. 

The wood in process of decay would become a haunt of 
insects and a factor in rendering the blaze fiercer in case of fire, 
lu fine, there is nothing rarer than to see young and healthy 
trees, of valuable kinds, in localities vniere 
th?fore*wa" '®*'*^**®^ timber has been felled. Brushwood, creep- 
e oregoing. twiuiiig pluuts ovenuu the ground 
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and smotlier tl)e few younw and gfreatly-injured sapIing^s, 
which, under such circumstances, Ciiii become nothing but use- 
less and stunted trees. 

In the second stage the settler is compelled to pay something 
to the Government in compensation for tiie wood which he has 
removed, but even then he leaves no less disorder in the forest 
after his departure. 

By the Kegulations issued in 1875, the Government is 

Regulations of 1875 Completely protected as concerns the re- 
insure payment for covery of the price for wood felled in thp 

wood follod. 

Tlio Government is now desirous of knowing wliether the 
, , j ^ Colonial forests should continue lo be treat- 

information dosired , •/. p i j. i. i.i 

by the Qovurnment on ^d as ii they weic^ as laT as 1 elates to tiie 

cous^vation aud foil- needs of a progressive community, in 

reality inexhaustible ; and of ascertaining 
what can be done to improve the mode of felling trees. 

The general idea which prevails in respect of the felling of 
wood in the forest is even now that wliicli 


mode*of Originally arose from the necessity for satis- 

fying the wants of the immediate moment. 

When any one desires a load of timber, for wagon-building 
for iustance, ho procures a license which 
speciBes exactly the quantity, kind, and 
price of the wood lie is authorised to cut. 
At the spot pointed out to him in the forest, he selects the tree 
most suitable to liis requirements. He does not choose such 
and such a one, because it is too large, and because its traus- 
port aud sale would not be so easily effected as those of a tree 
of smaller dimensions ; nor another tree, although full-grown, 
because it has some defect ; nor a third, because its removal 
would be a little more troublesome. 

In fine, having obtained a license for a load of wagon-wood, 
for instance, he of course takes (hat which will suit his pur- 
pose best for the construction of a wagon. 

The valuable wood in each tree is exactly measured ; the 
license-holder pays his license money, and the spots wdiere tlie 
trees have been cut are reduced to the condition 1 have just 
described. 

When a forest lot has been thus denuded of its timber, it is 
Consequent disap- closed, and left to nature’s kindly offices to 
pearanoe of yaluabie repair the disorder in which the place has 
been left. But in addition to this, ns the 
forest district of Knjsna, where the best timber of the Colony 
is to be found, still contains stink-wood, yellow-wood, aud 
assefpii-wood, the license-holders, having the choice, prefer 
taking these, particularly the stink-wood, rejecting the iron- 
wood and several other kinds of trees, which, though very 
useful, belong to an inferior class. Thus, when a forest section 
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is closed, it is because it bas been deprived of its most valuable 
products, altliougb it is furnished with workable trees, which 
have been passed over, either because they are too large, or 
because they are of a species of wood which, although frequent- 
ly quite as good as that imported, is yet not quite so easy to 
w ork as that of neighbouring trees, which can be selected ; 
and this goes on to the detriment of the forest. The old trnuks 
encumber the ground and impede the growth of the best kinds 
of trees. The latter thus become still rarer, 
soon disappear from the districts 
where they are felled now, unless measures 
are taken to prevent such a deplorable consequence.* 

There formerly existed in Europe a system somewhat ana- 

Comp.ri.on between namely, the “ Jar- 

JardiDage’* and the dmage, which cousisted in clearing away, 

a°8tem** *^®®*^ * * there, the oldest trees, those 

decaying, diseased, or withered, and those 
of mature growth, required for the purposes of trade or for 
local consumption. As regards the future of the forests, this 
system is far preferable to the licensing plan, since it clears 
tile soil at least of all mature trees, and thus provides space for 
tliose not full grown. 

DisadTantages of There are, however, certain disadvantages 
“ JArdinage ” attendant upon this methodf : — 

The result of this mode of operation is that the forest 
presents to view at every point, trees of every age, mixed 
indiscriminately, from the young sapling to the old tree, 
and that the trees which attain the greatest bulk and 
lieight interfere with those placed immediately under 
their shade, and impede their growth ; thus the latter, not 
having sufficient room, stretch out in branches and nearly 
always become knotted, and do not attain tbeir natural 
heigbt. 

The most feeble trees, stopped in tbeir growth by 
those which overtop them, contract seeds of disease when 
this condition of overcrowding is continued ; they nearly 
always languish, seldom arriving at a healthy maturity, 
and often they die. 

‘‘This ‘jardinage’ by extending the felling of trees 
over very large areas, renders its supervision difficult, 
and considerably increases waste in both felling and clear- 
ing. The greatest objection, however, which is consequent 


* stink- wood is now found only in the district — very limited in proportion to 
the extent of the ('olony, bounded by Mossel Bay, the Out^^miqua Mountains, Tzit- 
zikama river, and the sea : although i)r. Pappe, lu speaking of this species, says 
that it ** grows in the principal forests throughout a great portion of the ilblony." 
{8ilva Capmsitj 1862, p. 32.) 

t Tours Blementaire des Boi*, par M fd. Lnrentz et Parade^ a work translatod 
into English for the Government of ludia, (G. Hunut ) (Courrier FranoaU, 5tb 
August, 1865.) 
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upon ibis method is, that it does not enable the forests 
to yield, within a ^iven period, any products but those of 
a nature very inferior, in regard to both quantity and 
quality, to those obtained by the natural method of pro- 
pagation by seeds and thinning out/ 

“ In fact, in cultivated forests (jardin^es), we see trees 
of every kind restricted in their development for a time 
of greater or less duration, and often, even to the close of 
tbeir existence. 

In regular woodlandsf on the conirary the growth 
is encouraged from its commencement, and stimulated up 
to the period of maturity, by periodical fellings under 
taken witli this very object. Now it is evident that, of 
two forests, that which will supply the most material in 
a given time is that in which tho generality of trees has 
the strongest and most sustained growth, other circum- 
stances being equal. 

‘‘ With regard to the quality of the trees, the facility 
which they have in cultivated (jardin^es) forests to extend 
their branches, renders them inferior for constructive and 
splitting purposes to those which had grown in a 
wild state ; and it is to be observed as well that the 
considerable waste caused by felling and clearing in 
such a forest, multiplies faulty trees such as are seldom 
met with in regular woodlands.’’ 

I think that if the treatment to which the forests of the 
« , Knysna are at present subjected were 

reeuits of application changed for that of a cultivation (jardi- 
of “ Jardinage” to the nagej , judiciously applied, their production 
njana oresta. Valuable timber would be more than 

doubled in a short time; and, if they were coutinuously treat- 
ed in a rational manner, this production would doubtless 
double itself again ; that is to say, it would be four times 
greater than it is at present. 

However this may be, it is urgently necessary, by either one 
method or tlie other, to relieve the soil of 
"XISS f“ll-grown trees, of perishing timber, and of 
the foreats. trees belonging to species of second-rate quali- 

which occupy the ground unprolitably. 
In the second place, it is none the less essen- 
tial, during the operation of felling, to clear the soil of debris 
and the young plants from the creepers and brushwood which 
smother them. 


— »■ ■ 

• “ The method of natural renewal and thinning out consista of working 
the foreata in such manner as will insure their natural and perfect re-atooking, 
by e^uraging as much as possible their growth from their early youth up to 
the period of their felling/' 

+ *‘A woodland is called regular when it exhibits in all directions a unifonu 
and complete stock of trees, of ages suitably graduated, and when it coutaius 
within itself all the elements necessary for ensuring its natural reproduction/' • 
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The wAys mid moaiia of doing this, which appear to me 
preferable, are set forth in the chapter in which I have grouped 
tile recommendations in order to give shape to these measures 
as a whole, they being in the true nature of a careful organi- 
zatiou. 

The wood most inquired for is stink-wood {Oreodapline 

8.ink.wo«d, d.m.«d rapidly, but is very sen- 

for and remarks upon sitive in Certain respects. Its young shoots 
the species. qq tender that the least contact with 

brandies injures and kills them. It has as much need of air, 
light, and space about the head as of the zephyrs at its foot. 

stink-wood di«p. species, however, would probably dis- 

pdaring under present appear from oiir forests if they coutiuued to 
‘ licensing” system. \yQ worked Under the licensing system, and 
if the young seedlings are depended upon as a means of re- 
placing trees which have been cut down. But it possesses a 
singular property and one peculiar to itself. 

When a tree of this kind has been cut, not only does its 
stump send out shoots, but tliese again 
singular throw down roots, which descend the old 
trunk in such a way tliat, although the 
latter may decay, the original tree is replaced by one, two, or 
three branches which develop into veritable trees with roots to 
them. 

Owing to the fatal custom of cutting trees at least three 

ox- . A y. A feet above the surface of the ground, these 
mode of felling and new sboots, resting ou branches unable to 
resuitB on suckers. fj^l i]^q requisite support in the original 
trunk, have not sufficient stability when tlie old trunk is rotten, 
and are thrown down by the wind before they attain a size 
sufficient to furnish timber. 

By virtue of the faculty above described, in the districts 
which have never been worked, and wdiere the want of light 
close to the soil has prevented the survival of the young plants, 
there are found old stumps of stink-wood perished through age, 
still standing upright, and encircled with a bundle of suckers 
sprung from their trunks and enrooted in the parent stump. 
It is possible, however, tiiat these shoots from the stump attain 
neither the age nor the size of trees springing from seed. 

When a plant of stink-wood has had the good fortune to 
spring up in a clearing,* and the rare luck of being neither 
too much injured tlie fall of the neighbouring trees nor 
strangled by climbing plants, its growth is rapid, and every- 
thing tends to prove that a tree of this kind must have ainaud 
light from its very birth. 


* A little place destitute of trees. 
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' Stink-wood; Morciiy The seed of stink-wood is scarce and 
of »o«d. nearly always worm-eaten. 

This tree has been styled by Mr. Barrow the African oak 

“ The African Oak {CMne Afrxcain)^ whicli he has also likened, 
on account of its qualities, to the most 
valuable species of Europe. The oak in the east of France, and 
in several countries where it forms lar^e forests, yields acorns in 
abundance every twelve years, but they are difficult to preserve. 

Stink-wood is worth at the Knysna from 4s. to 5s. per cubic 
foot. Flanks of 20 running feet, one foot 
vahieofT*^ timber, ^eide, by three to four inches thick, are 
worth from 20«. to 25s. each, and are sold 
at £7 10s. in the division of Stockenstrom. 


Stink-wood is not found in tlie forests of the latter region, 
fitink-wood now er- although Dr. Pappo, in his Silva Capenais^ 

tinct in Stockenstrom states that it is foiiud in the primeval 

division. forests throughout a great portion of the 

Colony.” Many localities appear to us suitable for its growth. 
Perhaps there is none of it, and it may never have appeared at 
all, in that district. 


But, on the other hand, the treatment which the forests have 
received from time immemorial in this 
apnearanoo^^^ respect would have been sufficient to cause 

%nk-wood, assegai, its complote disappearance. It is generally 
found in company with the assegai-wood, 
^ ^ * or with the witte eh, in the forests where 

it grows. 


The property which the branches have of forming roots has 

stink-wood posaibio think that perhaps stink-wood 

re-production by cut- could reproduce itself by cuttiugs, like the 
tings ; experiments in poplar. If this were BO, the reproduction 
progress. timber would be abundant- 

ly assured. 1 have recommended experiments to be made 
with this object. 


Yellow-wood. 


The African Pine.*’ 


The tree most widely spread, and that which attains the 
largest dimensions in the division of the 
Knysna, is the yellow-wood. 

If stink-wood is the oak of this country, we may say that 
yellow-wood is the pine. It appears but 
little in the habit of sprouting from the 
stump, but its reproduction from seed seems quite as general 
and easy as that of stink- wood is difficult 
reproduo- Thus, in nearly all open spaces 

are to be seen saplings of yellow-wood, of 
all ages and dimensious, growing in the place of the felled trees. 


Eaif 

tion. 
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When these saplinors have tiot suffered for any length of 

Condition, favour. languish^ Under the cover of 

able to its reproduc- large trees^ nor have been too much 
injured by the removal of their predecessors 
(yellow-wood, having in only a small degree the property of 
throwing out shoots, appears to be unable to endure with 
impunity the severance of its limbs), nor are too much over- 
shadowed by the branches of neighbouring trees, nor too 
closely entwined by climbing creepers, they often reach a size 
which places them beyond danger, and become timber-bearing 
trees* Otherwise they grow without sensibly increasing in 
bulk, becoming hard and compact, and fit for excellent spars 
or telegraph poles ; but then they never become timber trees. 


Yellow-wood of middling dimensions is sought for in logs 
for carpenters^ purposes, and is worth about 
^^Yellow-wood, Talue 2s, 6d, per cubic foot at the Knysna. The 

largest trees would give excellent timber, 
be^electod*^^* should passed by on account of the 

trouble which would be necessary in order 
to transport them to the place of sale* 

It is the same with iron-wood* This woodf considered 

_ . , suitable for ship-building, and of which 

though plentiful, u axles, poles, and tools are made, remains 
little u8e£ almost untouched in the forests of the 

Knysna, while there are imported into the Colony considerable 
quantities of wood intended for purposes for which iron-wood 
could be employed* 

Its specific gravity and hardness, which render laborious its 
transport and its sawing by baud, explain this anomaly* 


- It is to be hoped that when the Colony 
transiwJt "^^improve, is provided with better roads for transport 
iron-wood should be- iron-wood will be Sought for with an eager- 
come much m demand. proportioned to its qualities* 

At present a road is being constructed passing along the 
^ ^ * district of Sourflat. The workmen have 

wood, caused by clear- certainly cut much more timber than 
was necessary for the formation of the 


The trees felled represent a very considerable valne, to a 
great extent lost, because at the time of the actual catting 
down there were no convenient means of removing them. The 
men cut off the best pieces in short lengths, which are quite 


* A plant is said to be under ** cover” of a tree when it is so situated that a portion 
of the crest or branohes of thC tree is placed vertically over it. 

t According to a report by Sir John Coode to the Crown Agents, under date of 
the 2Ut of April 1877, the reeult of the triale (after immersion with regard to 
lample « iron-wood*’) may ha cotui^ered ** OMfairhf aatiefaQtory:* 
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unRerviceable, in order to throw them aside more easily, and 
tbe remainder is wasted on the spot. 

If the workmen had limited their operations in tbe first 
How the deariD instance to cntting the trees growing upon 
ehouirhaveheendon^ the roadway^ OF at the spots whence earth 
withiprofittoGoTorn. had been removed; or if they bad even 
considered it necessary to afterwards clear 
away the timber from the sides of the roadway, considerable 
profit could have been derived from tbe wood, because there 
would have been room made for getting it away, so that even 
if the extent planted Lad not been further diminished, the 
Government would not have been deprived of the commercial 
value of material now wasted. But probably the workmen 
considered this too troublesome, and that tbe removal was neces- 
sary in order to prevent injury to the road by tbe proximity 
of overshadowing trees. 

It should have been borne in mind, also, that the trees stand- 
Road workat benefit ing <>» the sloping ground to the north 
of trees as consoiida- would have done their part in contributing 
tors of soil, Ac. solidity of the embankments, and 

have been a protection to spans of oxen, and a means of secu- 
ritv for loads and travellers. 

In other countries, far from felling timber in those parts 
which command a lino of road, haste is made to plant the 
embankments. 

In this way also the trees stop the rubbish which tbe streams 
from the higher ground carry down with them, and also give 
security against the landslips always to be dreaded in newly- 
made embankments. 

This line of road does not appear to have enhanced the value 
of tbe timber of the forest to such an extent as one would have 
expected, considering how much has been spent upon it. 


Timber is a product at once cumbersome and heavy, and the 
Homtini road, ro- declivities are such, at certain points, as to 

marks on construction render it difficult for heavy loads to be 
easily moved. Further, the crossing of the 
river Homtini is accomplished by means of a causeway and 
not b}'^ a bridge. In winter, at the time of floods, there are 
delays and difficulties in crossing, which increase the expenses 
of transport, and tbe inhabitants of the neighbouring division 
of George will, it is to be feared, still prefer importation by 
way of Mossel Bay, and other sources of supply to which they 
are accustomed. 


There is, moreover, in course of construction in this division, 
rn. Twr • 1, j ® route which will cross the Tzitzikama. 
e am oad, access to districts hitherto in- 

accessible. 
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1 will not at present refer to tlie common kinds of wood in 
the district of the Knysna, beyond those 
^**'c'* I previously described. Not 

because they are without value — far from it 
— but either because these trees are in demand and their pro- 
duction is so easy that no precautions are taken with regard to 
them ; or because they form so unimportant a part iu the 
general mass of timber that they cannot seriously affect the 
future of the forests. What I have said of the principal kinds 
seems to me to render the actual position sufficiently clear to 
allow conclusions to be drawn from what I shall presently 
formulate. 

There are now two contracts in force for the supply of sleepers 
to be prepared iu the division of the Knysna. 
DS^^scontrMt* One contractor, Mr. Dunn, undertakes to 
deliver 500,000 sleepers in five years, or at 
the rate of 100,000 per annum. 

The place of felling has been selected in the district known 
as lots W and Y, which have never yet been open to the public. 

This spot appears very well chosen. The stock of trees com- 
prises much yellow-wood, and but few trees of very large 
dimensions. Tlie soil is firm and furnished with a young 
growth,* sufficiently mature. Here certainly there is a very 
favourable opportunity to encourage a young growth, the hope 
of the forest. 


With this object we must uncover them by taking out all 
the mature trees which overtop them, but it 
gSofyoSug'te^s! is e.xpedient to leave a certain number of 
trees of less age in a forward state of growth 
at convenient distances, which, without prejudicially covering 
the young growtli,t shall yet cast upon them a salutary 
shade, properly mitigating the violence of the gusts ot wdnd ; 
and these will become timber-bearing trees when tlie natural 
plantation, which it is necessary to develop, can do without their 
protection. The young plants having the sun shining on their 
tops, and the trunks in the soil kept fresh 
foliage, will thrive under such 
favourable conditions, if assisted by the 
others. Every sapling, in order to thrive, requires a certain 
space in the ground, as much for extendiug its roots as it does 
in the Jiir for spreading its branches ; and according to the 
grow til of a plant, the space which it occupies becomes neces- 
sarily greater. 


• Seedlinqs^h union of numbem of sprigs of seed from the ground. 

Sprig from sssd-A young tree which has sprung directly from a sood. 
t The “ cover” mupt not be confounded with the “ shadow. The term eov§r maana 
exercising an influence on the spot of ground which the top and bronchos immediately 
cover; it is constant in its injury to vegetation, by enfeebling the elTocts of light and 
rain, and by impeding the formation of devr, 
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All the plants composing the cannot, therefore, have 

sufficient space when each has arrived at 
Bity °'**^* ”*^**^*' twice its original size. Hence the absolute 
necessity of thinning out as trees increase 
in number and size. In such a case the young trees struggle 
with each otiier to obtain the space which is indispensable ibr 
a due share of light and air. In this struggle tlie weakest 
plants, deprived of this space, overtopped and pushed aside, 
will, in a very short time, in the same way as the smaller 
branches of others, wither and decay ; and it is thus that from 
year to year the number of stalks diminishes, and those which 
survive, being more elevated and stronger, throw off their 
lower branches and produce stems themselves of greater length. 

In the early age of the forest, this condition of things, far from 
Thinning out unne- presenting difficulties, offers great advan- 
cessary m early stage tages ; the youDg 8a])lings afford each otlier 
0 growth ot lorests. jx^utual support against those overtopping 

them, and assist reciprocally each other^s upward growth. 

Subsequently the struggle increases, since those stems which 
are overtopped, although deprived of the influence of the light, 
take a longer time to succumb because they are stronger.* 


At this juncture some of the sprigs are thinned out from the 
. weakest, the sickly, and the mutilated, 

per choosing among those which, although 

strong, are too numerous for a limited sur- 
face, and thus giving to the vigorous plants, which remain, the 
space necessary for their free development. This operation 
should be repeated a second and third time, whenever it may be 
requisite. Finally here, as well as in all countries where this 
plan has been adopted, I am confident w© 
^^Anticipated result a production of timber beyond 

comparison, as regards quality and quantity, 
with that which the soil at present furnishes. 

These explanations, then, of the manner in which it would be 
desirable to treat the forests, have been suggested by an exa- 
mination of the portion to be worked for the furnishiug of the 
before-mentioned supply of 500,000 sleepers during tlie next 
five years. 

Another contract of the same nature is in operation in the 
division of the Knysna, but is applicable to a 
eoS'SSt " ' ^'*"**’ considerably less quantity. M r. J ones has to 

deliver 25,000 sleepers. Tliis supply will be 
taken from a district of the main forest near Plettenberg Bay. 


• The “ diulow,’’ on the contrary, exorciees its influence over » pertain extmt 
ing to the different potithuie ot the sun during the dny. It le 

able to ^e growth bf tree., inasmuch u it tends to preMrvo a fteahncM of the ro l l a nd 
plantfy without depriviug the Utter of the beneficial action of nir and lignt. {raraae , 
Culture dee Bote.) 

3 
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Fcllincf iicensea for 
1880 — details. 


Licenses for the extraction of timber, 
Jolivered in 1880, have been issued for the 
following^ quantities, viz. 


Kinds of Timber. 

Loads. 

Cubic Feet. 

Stink- wood ••• 

499 


Yellow-wood... ... 

88 


Witte Els 

7 

560 

Wagon- wood ..r 

1 

289 

28,900 



68,200 


From this it will be seen that stink- wood is five or six times 
more sought after than yellow-wood, and 
demand^^^^ ahnost twice as much as the mixed woods 

which constitute loads of wa^on-wood. 
Besides the wood-cutters, who have their working places 
about the forests, there are ut the Knysna 
two steam saw mills in full work. The cost 
of sawings by this means is from 20 to 25 
per cent, less than by hand labour. 

The reasons why so little Colonial wood 
is sold, are these 

On account of the scarcity of stink-wood. 

On account of the difficulties of the extraction and trans^ 


Wood'Cutters. 

Steam Saw Mills, re- 
.duotion ia cost of saw- 
ing. 

Colonial woods, rea- 
sons why so little is 
sold. 

( 1 .) 

( 2 .) 


Where and bow dis* 
posed of. 


port of the timber, considering^ the absence of roads in the 
forest and tlieir insufficiency beyond. 

The products are sliipped at the Knysna, or at Plettenberg 
Bay for all the ports in the Colony : by 
land they are sent to the division of Oudt^ 
shoorn, the valley of Laug-kloof, and the 
neighbouring districts. 

K.y.n. W: ,, produce of c^ry species taken from 
value of produce in the forests of the Kiiysua m looO repre- 
sented a value of £1^253. 

Under the provisions of Act No. 33 of 1879, immigrant 
families are now being settled in the division 
Knysna upon allotments of Crown 
lands considered fit for agriculture. 

The presence of a number of industrious men in the forest 

ABti«ip.t«d districts will doubtless produce a bealthy 

cial reeuitB of immi- Competition, and the immigrants may, if 
grant settiementg. desire, obtain as wood-cutters abundant 

means and opportunities of becoming prosperous. 

This European population will always find at hand the neces- 
sary firewood, and, as it increases, it will 
dttltry furnish in the future a certain outlet for 

products, which are now lying without value 
on the soil of the forests. 
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In proceeding to allot tlie gronnd, we sliould carefully re- 
eerre every mountain-side which commands 
.mS rantXmenr » water-conrse, also on the bank of each 
stream a strip of laud oi sumcient breadth. 

The waudering of oattle over these hill-sides contributes to 
^ ^ their denudation, and it is desirable to 

dt^r about mountain maintain a woodeci condition m these 
Biupos. Jiarts, 

VVe have no accurate statistics with regard to the relative 
quantity of moisture ^ith wliich this divi- 
sion is favoured. It is believed that tlie 
locality of greatest laiiifall occurs between Blauwkrantz and 
tlie Storm river, and that with regard to 
hotli 8l)Ot8 the mean quantity of rain is 
constantly diminishing both on the bide of 
George on the west, and Uuinansdorp on the east. 


llamfall. 


Reason for deoroase 
of raiutall. 

Experimental plan- 
tations. 


If this is the case, it would be sensibly in 
proportion to the wooded areas in the dif- 
ferent localities of this region. 

Trials of plantations in the division of 
the Knysna have just been commenced. 


To the north of the village, at a distance of about three 
miles. Captain Harison, the Conservator, has enclosed by means 
of spars a hollow of about ten morgen open to the south, from 
whence a small stream escapes. This ground presents mountain- 
slopes in all directions. The soil appears good, judging by the 
vigour of the plauts which grow there, and a better spot could 
not have been chosen for beginning the work of tree-planting. 
On the right of tlie stream in the lowest part an extent of 
from five to six square roods has been roughly turned up and 
sown by drills with seeds of the stone-pine, which has formed 
a very good seed-bed. In another part of the ground young 
oaks have been taken from a neighbouring property, as well as 
young stone-pines from the cultivated ground. The soil lias 
been prepared to receive the plants by simply removing the 
grass, and digging the ground in patches of a foot square and 
distant about three feet from each other. The oaks have 
generally thriven, but not so the stone-pines. It would be 
better to sow the seeds in boxes, or, more simply and econo- 
mically still, to start the seeds in situ. 

I think there is reason to continue these 
experiments, and to find out by trial the 
most valuable kinds of Colonial wood. 

The success, so far as concerns the ulti- 
mate wooding of this ground, is certain, 
unless it is set fire to. 


Above should be oon- 
iinued ; and reason for 
so doioig. 


Ultimste Buoceu 
cet^un. 
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In the division of George, the Enysna, andf Humansdorp 
the space cultivated with cereals is very 
edtoT*** space devot- . tjjg remainder comprises waste land 

on which cattle are depastured^ and the 
grass is renewed by setting fire to it periodicall 3 \ By follow- 
ing this plan the growth of trees on these 

Effects of grass-fir- properties is impossible, so that absolutely 
none are seen iu the country. The pro- 
prietor is quite content if he can save a few about his dwelling. 
From these useless pastures the fire spreads to the woody kloofs 
surrounding the farms, each time burning a 

pwranCTSTtimW?**" " greater or less breadth, 

until the timber has been completely de- 
stroyed. This can hardly be otherwise, as things are now. 

Occasionally fire originates in the forest itself, consumes the 
underwood, and chars the bark of the trees 
whicli wlthcr veiw soon afterwards. If this 
timber were immediately leilod it would lose 
nothing of its value, but those who take out licenses do not 
generally select it ; tliiis, it decays on the 
•liouid'^be^sold, ***”'^^*^ ^ material, is absolutely lost. 

Generally the keur grows abundantly where 
these fires have occurred, taking the place of the burnt timber ; 

uitimftto destruc- cven this disappears in its turn when 

tion of burnt portions the forest is finally denuded, to an extent 
equal to that over which the fire has spread, 
pn 4 Captain Harison has not allowed the ques' 
Harison on forest tioii ot these iires to remain Without luquiiy, 
and has made the following observations 

(1.) They rarely commence in the forest. 

(2.) Tliose which originate in the forest are not so dangerous 
as fires wliicli proceed from a more general conflagratiou of the 
neighbouring parts. 

(3.) In winter, when the ground is moist, the fire does not 
penetrate the forest. 

^ . , From these facts he has concluded that 

by Capt. Harison, and by burning ID Winter the grass near the 
meaaurei taken br him forests, and in thiis keeping clear their bor- 
tu prevent oreet rea. greater numbers of these disasters 


Forest fires some- 
times spontaneous. 


Charred 
aliould be sold. 


Ultimate destruc- 
tion of burnt portions 
of forest. 

Observations of Capt. 
Harison on forest 
fires. 


Conclusions drawn 
by Capt. Harison, and 
measures taken by him 
to prevent forest fires. 

would be avoided. 


Tbis has been done in his division, and 
Berilta of such gjnee the practice was adopted there has 
*“**“ been no large destruction to deplore. 

Tbis is an excellent arrangement. In perfecting this practice 
bj others, which will be indicated further on, 1 think that in a 
great measure these disasters will be avoided, and we shall succeed 
in remedying in a prompt, economical, and efBoaoious manner 
the bad consequences which could not have been foreseen. 
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^ PiviBion of Humaiw- The division of Humansdorp, comprised 

. . g ri BAme forest district, contains about 

forSu “ 18,000 morgen of Crown forests. 

The portion situate between Blauwkrantz and the Storm 

- river is inaccessible to wagons, and has 

never been surveyed. 

The area of the forests which are found there has been 
roughly estimated by squaring their peri- 
meter, so far as could be done at a rapid 
inspection. 

The contents of the forest are similar to those in the Knysna. 
Stink-wood is fairly plentiful in certain localities, but there 
remain, so to speak, but few more follable 
fairly hind in the forests where it has 

been possible to cut them. 

Between Storm river and Captain Harison’s house it ap- 
stink-wood saplings; pears to be foiind in the conditions most 
tiip only spot where favourable for its production, and there only 
l ey appear to thrive. Saplings of 5, 10, 15 aud 20 

years old which promise to become trees in their turn. 

Here again it is to be deplored that they should be injured 


Mode of estimating 
the area of the forests. 


Btink-wood 

plentifuL 


by their old neighbours, the iron-wood and 
tlie witte els, (excessively widespread at 
their heads), which, under the existing 
license system, would occupy for ever the greater portion of 
the soil of these valuable forests. 

This is the finest field for the production 
of stink-wood which can be found in the 
whole of the Colony. 

The Government is still the owner of a great portion of the 
forest land in tliis division. 

When the Government shall judge the time to have arrived 
reser- selling these lands, it will be necessary 

to be made to reserve tbe hills, steep slopes, and 
sufiicieut spaces for tbe production of stink- 
wood, 

It would be desirable also, instead of contiouing to create 
such large lots, of which a proprietor oan- 
most, work more than one-fiftieth of 
the total area (tho remainder being simply 
burnt as a means of culture), to endeavour to institute small 
holdings. The possessors of these small 
• domaina ahould cultivate them entirelj, and 

thus a larger population would arise in this 
district. An alienation by means of very sinsill lots would 
enable us to attain this object, and would fulfil the wishes and 
needs of many people, and secure a considerable gain to the 
public revenue. 


How above Bapliogs 
arc being injured. 


Finest site for pro- 
duction of stink- wood. 


Government 
TBtions 
when these lands are 
sold. 
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Humansdorp fnr- 
efts, value and details, 
&o., of produce in 188U. 


The production of the forests of this 
division^ in the year 1880, amounted to 
£467. The licenses issued for timber were 
as follows ; — 


Kind of Timber. 

Loads. 

Cubic Feet. 

Stink-wood 

330 

19,800 

Yellow-wood ... 

40 

4,000 

Witte Hout 

7 

100 

Wagon-wood ... 

94 

9,400 





Here also there have been felled five times as much stink- 
stink-wood and ycl- wood as of the yellow-wood, and twice as 


low-wood most in de- 
mand. 


much stink-wood as of the mixed wood 
for wagons. 

lu order to understand exactly the material existing in the 
district of the Knysiia, and that which 
could be disposed of without exceeding the 
limit of production (possibilite)/ it would 


Possible yield or cap- 
ability. 


be necessary— 


Measures for ascer. 
taiuing above. 


To make an inventory of existing 


( 1 .) 

trees. 

(2.) To ascertain the average age at 
which each species arrives at maturity. 

These two measures are indispensable. 

Let us take a district under average circumstances, in which 
no wood has yet been cut. The trees are counted, the cubical 
contents are measured, and supposing a total of 100,000 cubic 
feet is found, and it is known that the trees are fellable, say, 
when they are 100 years old, for example, then — 

Since this ground has produced 100,000 cubic feet in 100 
years, its average yield has therefore been 1,000 cubic feet per 
annum. If, then, 1,000 cubic feet are felled every year, and 
if the cutting is done in such a way as not to restrict tlie growth 
of the trees, tliere will be found the same quantity to cut every 
year. Therefore, 1,000 cubic feet is the capability of produc- 
tion of the forest. 

If the work is done in such a way as to facilitate the growth 


* By posnhiliii is meant the proportion of the material which can be drawn an- 
nually from a forest, under the condition of maintaining a conatant production, m far 
aa possible— a result which we exprese by the term of a auBiaiiied produetioiL 
{Parade; Culture dee SoieJ , 
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Bearittff -of proper eventually a greater 

and improper felling number of tiws to feil^ and the capability 

o^a^forest^**"**^ ehculd then reach 1,200^ 1,500 or 2,000 cubic 

® • feet, instead of what is produced in its natural 

state. If, on the contrary, the foiling hinders the development 
of trees, the capability will decrease to 900, 800, or 700 
cubic feet, and then the forest will be ruined. 
tionruMeMary Periodical examination would be necessary 

in order to ascertain if the system adopted 

is good. 

In districts whore timber has already been felled, the opera- 
tion would be a little more complicated and the problem rather 
longer in course of demonstration, but it could be easily arrived 
at. This is not indispensable here, for we already see clearly 
that at least the two elements above pointed out should be kept 
in view, viz., an existing contend and the age at which the 

Knowied e of ro- should be cut. There should, without 

flouraes^ of forenta doubt, be au enumeration of trees, but this 
of primary importance. time, and we must consider it as of 

tlie first importance to gain, as soon as possible, a knowledge 
of the resources of the forests of the Colony. 

We have gathered information from men accustomed to 
frequent the forests, and have corroborated 
obtained? ‘•'eir opinions by making- calculations upon 
a small extent of twenty square yards, when 
such area appeared to us to represent the average extent of a 
plantation. 

Captain Harison has also very kindly caused this to be done 
by rangers under his orders, who readily assisted with zeal 
and good will. 

From these data we roughly estimate the yield of utilisable 

Knyana forests: timber of every kind to be about 500 cubic 
Total estimated yield feet per moFgen, OF say 25,000,000 cubic 

and value of products. feet.* 

Of this total, the proportion of stink-wood is not at present 

Threatened extormi- more than four per Cent., or approximately 
nation of stmk-wood 1,000,000 cubic feet, and it is almost entire- 
and of the forests. situated in districts which Lave never 

yet been worked ; but it is easy to understand that in making 
a clean sweep there will be nothing for a long time to come, 
if indeed such a proceeding does not result in thd complete 
disappearance of the forests. 

This would be analogous to the proceedings of a grazier, 
who should take it into his head one day to kill or sell all his 

* It appears from my researches that the total surface of the forests of the district of 
the Knysua is m rouna numbers about 60,000 morgen. 

The extent of these forests has been shown in the return presented to Parliament in 
1878, in reply to questions relating to Colonial timber, and estimated at 240 square 
miles, say 72,600 morgen ; but it has doubtless been included m the total of portions 
soldi burnt, and absolutely maccessible. 
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cattle, viz., oxen, cows, calves, sheep, horses, asses, mules, colts, 
and fillies, and who in making a fresh list of his stock should 
count upon the very young animals which had not attracted 
liis notice, or were too sickly to have tempted him to such a 
foolish day’s work. 

In order to judge of the age at which trees arrive at maturity, 

Modeof.«.rt.imng "“I consequently the period required for 
when tree! teach ma. the production ot a Corresponding yield, we 
should, in default of previous observations, 
have to examine and count the concentric rings of a large 
number of trees felled under various conditions. Captaiu 
Earison has been requested to do this. 

Fending further investigations, from what I have seen, and 
also from the unanimous opinion of persons 
^Probable age at ma- experience whom I have questioned, I 
have reason to believe that the trees arrive 
at maturity between 80 and 100 years. If we adopt 100 years 

A I • M . fellinff> the quantity to be 

of MiWiDg at eati- taken annually, that is the actual yield, 
would be -J -5 of 25,000,000, or say 250,000 
cubic feet ; and if we adopt 80 years, then it would be Vtr of 
25,000,000, or 312,500 cubic feet. If we reckon on 300,000 
cubic feet, this is certainly very near the truth, admitting that 
every forest would be accessible. 

But, as we have before remarked, there exists a considerable 
stock of old trees, of which it would be well to clear the soil. 

There should be a reserve fit for felling 

Trees in reseree. estimated at 5,000,000 cubic 

feet, and that can be combined witli the amount of capability 
so as to satisfy actual needs. 

These valuations are given for the purpose of merely con- 
tributing to a general statement. 

It must be borne in mind that the ;^ield of every forest must 
be distinctly and rigorously ascertained, and 
and treat, Ijjg treatment which it should receive 
must be specially adapted to it. 



Products of the Forests of the Forest Distnct of the Knysna in 1880 . 
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^tonr^rtiiig of 00 Jiusiratian battle on iho fittj^tris. 

By D. Brandis. 

At this season the Australian wattle on the Nilgiris is 
covered with flower buds, which are arranged in large panicles 
at the ends of the branches. These buds take a long time before 
they open, and only a few trees here and there, or rows of trees, 
are now in full flower. Most of the trees in flower are small, 
and all the rest are, and have, since last month, been in bud. 
When talking over this remarkably slow development of 
these flowers witli Major-General Morgan, he gave me an 
account of the introduction of this tree on the Nilgiris. General 
Morgan was for many years in charge of the forests and 
plantations on these hills, and his remarks on this subject, which 
1 give, as he kindly sent them to me, will, I feel sure, interest 
the readers of this Journal. 

I may add that in the equable climate of these hills, several 
shrubs and trees seem to liave a much longer flowering season 
than elsewhere ; thus the two brambles, which the Nilgiris have 
in common with the North-West Himalaya (Rubus flams now 
called eUipticus^ and Rubus lasiocarpus)^ have been in flower from 
the middle of March until the middle of June, and Rubus lasio-^ 
carpus is in flower still, while for instance near Simla a fort- 
night or three weeks at a certain elevation is the usual time of 
flowering. Rhododendron arbor eum^ also, w^hich, though called 
nilagiricum by some botanists, is the same species as the com- 
mon Rhododendron of Northern India, continues in flower much 
longer here than near Simla. It will be understood that I am 
speaking of trees growing at the same elevation, and otherwise 
under similar circumstances. 

Generally, it may be said that many shrubs and trees have 
a remarkably long flowering season on the Nilgiris, and I believe 
that this has long ere this attracted the notice of botanists. 
A beautiful Myrtaceous shrub, {Rhodomyrtus tomentosa) which 
is common all over the plateau, at elevations above 6,000 feet, 
has now been in flower ever since Marcli, and on the same shrub 
will be found the ripe berries (which are eaten) as well as buds 
and flowers. 

Regarding the wattle General Morgan writes as follows : — 
Notes on Acacia dealbata.^^ 

^^This tree was introduced on the Nilgiris before the year 
1845. Colonel Dun, the owner of many houses in Ootacamund, 
had planted several trees in his compounds probably several 
years before 1845, but the tree was by no means common, and 
as late as 1855 was sold at the Government Gardens at two 
annas a plant. A curious fact regarding the flowering of this 
tree has been observed : — In 1845, and up to about 1850, the trees 
flowered in October which corresponded with the Australian 
flowering time ; but about 1860 they were observed to flower 
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in September; in 1870 they flowered in August ; iii 1878 in 
July ; and here, this year 1882, they have begun to flower in 
June, this being the spring month here coi responding with 
OctoW in Australia. All the trees do not flower so early, 
because at various times seeds have been imported from Aus- 
tralia, and the produce of these would of course flower at the 
same time as the parent trees in Australia, until acclimatised 
here. 

Having watched the flowering oftliese trees for nearly forty 
years, there cannot be any doubt in the matter ; and it is a 
curious fact that it should have taken tlie tree nearly forty years 
to regain its habit of flowering in the spring. Commencing in 
October, our autumn, it has gradually worked its way back to 
summer, and finally to spring ; ju'obably it will remain at this 
point. On arriving in Ootiicamund in the flowering time the 
stranger cannot fail to be struck with the golden appearance of 
the trees, clothed with blossoms of the purest yellow. Indeed 
it may be said to be our only conspicuous tree flower ; for, though 
the Eucalyptus has its pretty white blossom, the amount of 
flower is small in comparison with the foliage/^ 


By P. D’A. Vincent. 

The general public probably gets its idea of Ceylon by a 
short stay on the western side of the island, when the steamer 
touches at Colpmbo or Gallo, or perhaps by the account given 
of the climate by some relation who forms one of the large 
and important community of coffee planters, with estates in 
the centre of the island. The climate and vegetation of the 
greater part of Ceylon are so different from those of the 
western coast and of the coffee districts, that I shall first give 
some idea of the distribution of the rainfall before mention- 
ing the forest vegetation. 

The island is exposed to the lull force of the south-west and 
north-east monsoons ; and, as these monsoons blow for eight 
months out of the twelve, it would be natural to suppose that 
the rainfall is both heavy and equally distributed throughout 
tlie year all over the island. This, however, is not the case. 
The south-west monsoon, breaking generally about the middle 
of May, passes over two-thirds of the island without more than 
a passing shower, the principal rainfall of the island being 
that brought by the north-east monsoon. 

If the reader will examine the map of Ceylon he will find 
in the centre of the southern-half of the island some ranges 
of hills extending from Kandy southwards to the Mornwa 
Korle, within SO miles of the sea. These ranges of hills, about 
60 or 70 miles long, form the eastern boundary of the area 
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Effected by the south-west monsoon. Alt parts lying to the 
south-west of these kills share more or less in the downpour^ 
whilst the rest of the island only benefits by an occasional 
shower. The effect of these ranges of hills is most remarkabloi 
and is probably due to their arresting the course of the cloudsi 
and forcing them back towards the sea. In Colombo, which, 
it will be seen, is south-west of the northern limit of the hills, 
the average annual rainfall is 87 inches, whilst at Negombo, 
18 miles further north, and rather further from the hills, the 
rainfall is 66 inches. At Ghilaw, only 42 miles north of Colom- 
bo, and quite out of the influence of any hills or other obstacles 
to arrest the course of the south-west currents, the rainfall 
Sinks to 48 inches. On the southern coast the same effect is 
noticeable. At Galle the rainfall is 90 inches, w^hilst at Ham- 
bantota, '/O miles to the east, in the extreme south-east corner 
of the island, across which the two monsoons sweep, the rainfall 
is only 20 inches. 

The north-east monsoon begins in October, and, lasting till 
February, distributes its rainfiill over the whole of the island, 
those parts to the iiortli-east of the central mountain ranges 
naturally receiving most. The hills do not, however, as in the 
case of the south-west monsoon, protect the lee side of the 
island, for, at Colombo and on the western side of the island, 
the winter rains are often the heaviest and most continuous. 

The moist zone, or that affected by both monsoons, is there- 
fore comprised within lines drawn south from Kandy to 
Matnra (about 100 miles), and from Kandy to Colombo (about 
60 miles). Within these lines and the sea the rainfall varies 
from 60 to 230 inches, the average being perhaps about 90 
inches. 

The rest of the island, or the dry zone, is affected only by 
the north-east monsoon, the rainfall varying from 60 inches 
on the eastern coast to 30 and 20 inches at Maiiaar and Ham- 
bantotn, the average annual rainfall for the greater part of the 
area being about 45 inches. 

It will, therefore, be seen that the climate of the greater part 
of Ceylon presents a vast difference from that of the western parts 
most visited by Europeans. Tlie limits of the moist and dry 
zones, which have been thus roughly defined, correspond with 
the limits of two very distinct floras — that of the moist zone 
is very similar to the flora of the Malayan Peninsula, whilst 
tliat of the drier parts of the island resembles in many res- 
pects the flora of tbe Madras mainland. 

As regards the forests I may begin by saying that all the 
forests are evergreen ; there are very few deciduous trees, and 
none of them fofm any important part of the forest growth. 

In tlie moist zone there are few forests left of any extent, 
comprising the only parts of the island which are thickly 
populated. Very large areas of Crown land have been sold for 
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plantations of coffee^ cocoa, tea and other new products/’ also 
for paddy* cultivation. Some of the most important forests 
have also been sold to private persons, who are to work out the 
timber and sell it in Gaile or Colombo. 

The forests, whicli aie still the property of the Crown,* Hirm 
only small isolated blocks. In the moist zone the forests do 
not generally contain much valuable timber. With the excep- 
tion of Calamander and Nedun {Pevicopsis) there are no very 
valuable woods, but with easy water carriage to the coast, all 
the softer timbers find a ready sale for in-door work, and for 
coffee cask staves. The principal woods in these forests are : — 
Doona zeylanica^ Artocarpus nohilis, Carallia iiifegerrima^ 
Dillenia rettisa^ Valeria acuminata^ Dipterocarpns zeylamcua, 
Careya arhorea^ Melia dubia, Pericopsis Mooniana^ several 
species of Eugenia^ Dioapyroe qnaaita. The last, Calamonder 
wood, was formerly common in the wet forests with a rainfall 
of 120 to 150 inches. For cabinet work it is one of ilie most 
valuable, but the tree is now almost extinct. Pieces only fit to 
give planks four indies bioad are said to have been sold at the 
rate of Rs. 400 a ton, and it is difficult now to get even a 
specimen of this beautiful uood. 

Timber work at present is principally directed to the dry zone, 
wliere there are still very large areas under forest. In the 
northern-half of the island, and in a great part of the 
eastern province, the population is very scattered ; villages 
are very far apart, and piobably not more than one hundredth 
part of the area is cultivated. The rest of the country is 
more or less covered with evergreen forests, and witli tree scrub. 
The principal forest trees are : — Satiiiwood ( Chloroa^ylon 
Swiefenia)^ Ebony (D, Ebenum and D, Mefanojrylon)^ Triii- 
comali Wood {Berrya Ammonilla\ Mimuaopa Elengiy AL indicay 
Alaeodaphne aemecmpifoliay Vilex altisaimay Calopbyllum tomeu’^ 
toaum. These form the saleable woods. They are mixed up 
with a very large proportion of woods wliich are at present 
worthless, and almost unsaleald'' Most of the forests usually 
consist of the commoner kinds of wood, with the saleable woods 
sparingly sprinkled amongst them. The only valuable trees wliich 
anywhere form a fair share of tlie standing stock are Tiincomali 
wood. Satin wood and Mimuaopa indicay and with these it is only 
in the most favorable situations that any one species forms 
one-sixth of the standing timber. The following are some of 
the commoner kinds; some give very fair timber, but there 
is at present only a demand for the better kinds of wood 
mentioned above ; — 

Schleicliera trijiiga, Stryohnoa Nux Vomica^ Vlmua integrir 
foUoy Acacia leucophlway Vioapyroa Ernbryopterisy D. ovalifoliay 
Terminalia ArjunOy Phyllanthua Emblicoy and very many others, 
each as Stephegyney Adinay DyaoxyloUy PterocarpuSy Caaaia. 

A tree forming a very remarkable featui'e in nearly all 
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the drier forests is Hemicyclia sepiaria. It often forms one- 
third or even more of the forest^ and with its irregular fluted 
trunk has a very peculiar appearance in large masses. The 
wood is useless. 

■he forest soil is generally sandy, poor, and of no great 
depth, with an underlying rock of gravel, quartz or gneiss. 
Under the taller trees there is usually a dense scrub, consisting 
of seedlings of the inferior woods, and of other shrubs, and 
growing to a height of six feet. With the larger trees over 
Lead and the undergrowth, the soil is completel}" protected 
from sun and wind, and its natural poverty is less apparent 
when enriched by thick layers of leaves. Grass is rare in all 
the forests, and consequently forest fires of any extent are 
unknown. 

Since 1873 the forests have been principally worked by 
direct Government agency, but previous to that permits to 
cut timber were issued to traders on payment. With defective 
supervision, it is scarcely necessary to add that immense harm 
was done ; we now find that the traders succeeded in clear- 
ing most of the fores, ts within 25 miles of the seaboard. 
There is reason to believe that very large thefts of timber 
took place, but worse than that, the natural reproduction of 
the better species has been almost at a standstill for the last 
30 years. It is difficult to arrive at the real cause of this, 
but it is possibly due to the fact that the ground was, at the 
time of the felling, already stocked with seedlings of the 
commoner kinds of timber. These had been forming the 
undergrowth for years, only waiting for the opportunity, which 
the clearing gave, to spring up into vigorous growth. 

The forests have, however, a still greater enemy to contend 
with. Cheua or Hen, the Ceylon representative of the liidian 
Kumri, Jhoom or Toungya, has perhaps done more harm here 
than in any other part of the east. 

A scanty population of Singhalese and Tamils, decimated 
by disease and fiimine, and too indolent to undertake paddy 
or any other form of permanent cultivation, have, for the last 
fifty years, been engaged in devastating thousands of square 
miles of the finest forest in the island, to secure one or two 
crops of millet or Indian corn. The soil after being aban- 
doned becomes covered with a very dense scrub of Dichroa^ 
iachya cinerea^ Phyllanthua Emhlicay Zizyph.ua (four species) 
Cariaaa^ Dodonoaa viacoaa^ and other similar species. This 
scrub grows about 20 feet high in 15 to 25 years, and then 
remains until the cultivator returns to clear it again. This 
lie avoicU doing until he has exhausted all the available areas 
of rich forest land ; and, ns he can generally manage, even now, 
to find some forest which has never been cleared before, it is 
rare to find old chena land brought into cultivation a second 
time. Except on the east coast, grass rarely comes up , on 
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chena clearings, so, when seen from a height, the general 
appearance of the country is most di ceptive. Old chena scrub 
lias the appearance of forest, so that looking from one of the 
many isolated hills of baie gneiss which are so common iu^he 
north-east of Ceylon, the ordinary observer would thinrbe 
bad to deal with one vast forest instead of with a sea of 
chenas, dotted with a few islands, the remains of old forests. 
Chena cultivation, and the devastations of the traders com- 
bined, has only left the remains of what 30 years ago must 
have been magnificent forests, Tlie w^oik of restoiing the^n 
remnants and restocking the forests with the betler woods 
will, I fear, take more than double that time to accon^plish. 

A large portion of the forest produce is exported to India, 
China and Europe. India takes Trincomali wood for its gun- 
carriage factories, for tlie Madras masula boats, &c. ; satin 
and ironwood for building ; palmyra for rafters (cut at 
present in private lands) ; Calophyllum tomento%um^ for poon 
wood masts and spars ; and some firewood. 

China takes ebony, the blackest wood only, and of this 
Ceylon has the monopoly. For the best black ebony the price 
usually is Rs. 120 to Rs. 140 per ton in Colombo. Satin wood 
and ebony are sent to England, the English market being less 
particular than the Chinese as to the color of the latter. 

Jropsals Ifor llcariganizaliott al ihi (forest ^fpart- 
mc at itt 

Wb have received a copy of a pamphlet by M. Grandean, who 
is best known to our readers as the Professor of Agriculture at 
the Forest School of Nancy, on the subject of the French Agri- 
cultural Department, with proposals for its reorganization, and 
especially for the remodelling of the Forest Department, and of 
the instruction at the several Forest Schools. We need not 
go into the questions of M. Grandeau’s proposals regarding 
the Agricultural Department In general ; it will suffice for our 
readers if we attempt to give some description of the part of 
bis pamphlet which is most interesting to us. 

lu his fifth letter, M. Grandeau commences by pointing out 
that about one-sixth of the area of France is covered with forest 
belonging — 

Sq m. 

To the State ^ ••• ••• 3,733 

M MuiiicipalitieB •t. ... 7,180 

M private estatee ••• 24,643 

Total 36,455 

bnt out of this amount only 2,700 to 3,000 are really fit to 
produce large timber useful for building purposes. Out of 
these 35,300 equate miles of forest, only 10,800 squttre milps 
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are under State management, being the forests belonging to 
Government and to the Municipalities, and the staff of forest 
officers which is kept up to manage this area is — 


Inspectors General.*. 

... 6 

Conservators ... 

89 

Inspectors ... 

... 390 

Bub-liispeotors 

... 300 

Guards General ••• 

... 204 

Assistant Guards General 

68 

Total 

... 8or 


The Inspectora-Oeneral and the Conservators explain them- 
selves. Inspectors correspond to our Divisional, and the 
others to our range officers, so that the sub-division in France 
makes the range the lowest unit which is managed by an officer 
of the superior staff. All above the grade of Guards General are 
educated at the Nancy Forest School, the Assistant Guards 
General at those of Villers-Cotterets, Grenoble and Toulouse. 
After making the above premises, regarding the area and 
the staff, M. Grandeau puts forward the propositions — (1.) 
What is this staff worth? (2.) Does it render to the State 
the services that might be expected from it? (3.) Are there 
any reforms in its system of first appointment, in its list 
of grades, and in its functions, which it might be desirable to 
introduce ? And having stated these preliminaries he proceeds to 
poiut out bow a staff of iutelligeut and well-educated men, with 
simple tastes and enthusiasm for their profession, is being em- 
ployed during, at any rate, a considerable portion of their career, 
on work which might be just as well done by a lower class of 
officer. He points out how, so long as they are, as all young 
officers must be for some years, in the grade of guard-general, 
their work consists in petty details of an irresponsible character, 
and in daily occupations which might be just as well done by 
an assistant who has not undergone the high special training of 
the Nancy Forest School. Even as sub-inspector, after about 
ten years seiwice, their work hardly changes ; all tlie change that 
is noticeable is the small increase to their salaries and a rather 
larger charge ; and indeed, when at last, somewhere about the 
acre of 40 years, they reach the grade of inspector, the change 
is merely one of degree, and not of work. They still continue 
to mark trees, to make estimations, check valuations, and do the 
same work which as sub-inspector or guard-general they for- 
merly made with their inspectors. Eventually, of course, 
some officers reach the position of conservator, but at an age 
when they are no longer capable of standing the rough life of 
forest duty, when they have lost most of their euthusiusm, and 
when, too, rS only too often happens, they find themselves over- 
whelmed with office business to the exclusion of practical work. 
{Some few reach the post of inspector-general^ and then have 
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large areas ofijountry to visit, and these visits, if not mere road 
and carriage inspections, have to be made at the expense of con- 
siderable physical fatigue and labour, not always easy for a 
man of 60 to 65 years of age to undergo. ^ So that, in^ short, i^ 
answer to the first and second propositions, it may be said that th " 
French Forest Service consists of an enthusiastic body of well 
taught forest officers, ready to give their minds and their ener- 
gies to their work, but tied down and discouraged by years of 
subordinate duty, with no scope for personal energy or that 
responsibility wliich would go far to reconcile them with their 
small pay, and with the prospect of only at an advanced ago 
finding themselves in a position where initiative is possible. 
Such is the present condition of the forest officers in France as 
described by M. Grandeau. 

The Professor then proceeds, in his sixth letter, to indicate 
generally his proposals of reorganization. These are to make 
the grade of guard-general a subordinate one, filled by students 
from the smaller schools, and to arrange that the Nancy-trained 
man shall be at once appointed sub-inspector, the work of 
which grade of officers should be considerably altered. On 
leavincr Nancy, students could be made probationary sul>- 
inspecTors, and would spend three years in learning the details of 
forest work, and, if possible, in several different classes of forest, 
as in the Vosges, the Jura, the ordinary plains forests, and 
the restoration of denuded areas in tlie Alps. 

At the expiry of this period they would become permanent 
sub-inspectors with the charge of two ranges, one directly, the 
other through a guard general. The new sub-inspector would cor- 
respond directly with the conservator, and have the same powers 
and authority as the present inspector, who indeed is so called 
by a misnomer, for be inspects nothing. 

To make this change there would he no change in the stafiF, 
or necessary iucrease to the budget, though it would very con- 
siderably improve the position of the officers trained at the 
Nancy Forest School. Instead ot the present iu8|)ectors, a 
class of officers, with attributes corresponding to their title, could 
be created, who would have the iuspection only of a certain 
number of sub-inspectors, and who would have their head- 
quarters at the same place as the conservator, where for half the 
year they would form a sort of council for putting together and 
arranging the elements of forest statistics, while the other 
half they would be occupied in travelling on inspection. Such 
a class of inspectors would be most valuable ; they would learn 
to know their forests thoroughly, and would, when the time 
came, be better prepared to take up their appointment as conser>. 
vator. Very little change would be required in conservatora 
except that they should be younger men, able to devote more 
energy and aetivity to the work than can be at present expected. 
Nor is there any change proposed in regard to the inspeotort- 

5 
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(jreneral, except tliat they too should be appointed at a younger 
a^e, when they are still able to endure the sometimes fatiguing 
work which their tours require, and should have an inspector 
attached to them as secretary, who would be able to assist them 
when on tour, and during the winter season at Paris help in 
the office in the preparation of forest economic statistics. 

At the same time as he makes the proposal we have sketched 
regardiug the reorganization of the staff, M. Grandeau continues 
in his seventh letter to consider the question of the reorganiza- 
tion of the different forest schools. 

His proposals are briefly these : To have two classes of forest 
schools, viz., the secondary schools and the national forest 
B(‘bool. 

Tiie secondary schools should be three — at Grenoble or Gap, at 
Toulouse, and at desBnrres corresponding to the legions of the 
Alps, the Pyrenees, and the east of France. As it is obviously 
an advantage that guards-general should remain as long as possi- 
ble at the head of the range to which they are appointed on leaving 
the school, it will manifestly be useful to recruit them, 
ns far as possible, in the forest regions where their families 
live, and they sliould be recruited chiefly either from young 
men who have satisfied military requirements, and at least 
readied the rank of non-commissioned officer, or from the sons of 
guards and brigadiers, who show special aptitude for the work. 
The limit of age should be thirty years. The teaching staff 
should not be composed, as at present, of officers having their own 
work to do as well, but should be specially appointed for that 
work alone, and the general control of the lectures and the plan 
of study should be drawn up by the profe^^sors of the national 
school, so as to make its teaching agree with that of the secon- 
dary schools. The guards-general turned out by these secondary 
schools should only be allowed to become sub-inspectors after 
passing a severe examination at Nuncy in all subjects taught 
at the National Forest School. In regard to the training at 
the National Forest School at Nancy no great changes are 
proposed, except to make the course what it was formerly — a 
three years one — to return to the school its forest, the forest of 
Haye, lately taken away from it, and to alter the course of studies 
so as to give the first year a course of fundamental teaching 
in science and the second and third years the courses of applied 
science, forestry, working schemes, and the higher teaching in 
surveying. 

The old school for forest guards at des Barres would be 
abolished so far as the guards are concerned, as M. Grandeau 
does not consider such a school necessary, and ia future he 
w^ould recommend all guards to be old military non-commissioned 
officers, who would have thus some 3,000 to 4,000 appointmeuts, 
includiug those under the municipalities, throwm open to them. 
We have now sketched as shortly as possible the outlines of M. 
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Grandeau’a proposals. It remains to be seen if they will be 
adopted^ and we understand that they have been opposed most 
strongly by many of the old officers of the department, and 
professors of the Forest School. To us, they seem to he particu- 
larly worthy of attention, and we are sure that any scheme that 
^ ill give better pay and prospects to the ridiculously under- 
paid forest officers in France ought to be eagerly welcomed in 
that country^ 


% trip throuigh (|tiamba. 

Having arranged for coolies on the ISth June, it being neces- 
sary to give 24* hours’ notice to the post master, having also 
obtained from the State godown some large kiltas” covered 
with leather (cost Rs. 3-8 each) for our cooking pots, &c., we 
made a start for the first stage — Musroond, 1 2 miles — early in the 
morning of the 16th. We saw everything off ahead of us, took 
some cold breakfast in one of the nice little Chamba baskets 
and went off. The road for about six miles is fairly level, 
through a pretty country, along the right bank of the Ravi, 
and is lined on each side, in parts, with fine trees, of which the 
principal are the ^'Kharak” {Celtis australis)^ one of 14 feet 
girth above buttresses, Dauri” (Cedf^ela serrata), Piak’^ 
{Alnus nitidajj Punni” (which we were not able to identify), 
Bombax, Fig, Melia, Pakrein’' {lihus punjabensis) very like a 
toon tree, Dodan” (^Sapindus detergena)^^ ‘‘ Kukkar” ( Piatacia 
integerrima) hero aiud there. The bill sides to the east A\ere 
sparsely covered with olive, some of three feet girth, but stunted, 
‘‘ Meudu” {Dodoncea viacoaa) and a lew ‘‘ Guiua” {Mallotua), 
Of ferns the following varieties were noticed along the road : 
Hephrodium molle and Laatrea odorata^ Pteria longifolia and 
cf^eticaj Adianium Capillua-Veneria and caudatumj Aaplenium 
varianay Cheilanthea farinoaa^ Polypodium proUferumy AapU 
dium aculeatum. 

At about six miles from Chamba the road begins to ascend 
till the village of Pokri (Puker on maps) is reached. This is 
sometimes used as a halting place, and is well suited for a small 
march (eight miles), there being a good encamping ground with 
a bunnia’s shop for supplies. From Pokri the road is level for 
a very short distance, after which there is a very steep and bad 
bit up to the village of Hanimal (Hamat on map) whence the 
first view of the river Suil is obtained ; then there is a gradual 
rise to the village of Matiara, and thence gradually down to 
the encamping ground of Musroond. 

From Musroond there are several fine view’s. To the north- 
east is the grand Randh&r range, with a very strange gorge 
called the Pukrdng ** galla,'’ 3ie trees which are growing on 
the north slope just showing over the edge of the range ; the 
rule of ^16 southern slopes being bare of trees appears to have 
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no exception in iliese IiiIIb. Any one who never saw the north 
elopes, were such a thing possible, would go away with tlie idea 
that this was a most barren country. To the south of Mus^ 
roond can be seen the Dalhousie Station, while below, and to the 
north, flows the Suil river, which joius the Ravi at Kandla 
not far oif. The only ' gaine^ we saw on the road consisted of 
one black partridge and a long green snake, which latter went 
otf too quickly for us to get his name. So far this is not a 
country for game, except near Chamba, where there are some 
** Pti” or ban bakri). 

The apricots being just now ripe, we indulged in a good 
feed" from the trees. As yet we have only seen growing 
the Gbir" or small kind (Prunna armeniaca)^ though in Chamba 
wo regaled ourselves on tlie large kind, which is hereabouts 
distinguished from the other by the name of ^‘Khohani.*’ From 
what we could gather, this would appear to be a grafted 
variety. 

16/A. — To Kalail, ten milea. Up at half past four, sent every- 
thing ahead, took our breakfast with us, and started. The road 
at once descends with a very steep gradient to the Kared nuddy, 
a stream which, judging by the smell, is strongly impregnated 
with sulphur ; it is crossed by a wooden bridge not too strongly 
built. Then begins a very steep ascent through an utterly 
barren country to about the level of Musroond, and from there 
tlie road rises and falls over some six miles of the same sort of 
country until it finally drops down to the encamping ground of 
Kalail. There is no village of this name ; it would appear to be 
merely the name of the ilaka." The encamping ground is 
hituated just above a nice stream, but at the bottom of a valley 
with steco barren hills on either side, and as it is low down 
wo foimd it very hot during the day. The stream, which has 
no name, joins the Suil about half a mile away to the north- 
east. Owing to the natural barrenness of the southern slopes, 
and to the fact that most of tho northern slopes were cultivat- 
ed, we had very little to observe. Indeed, as the day was very 
hot, and we walked all the way, we were only too glad to 
^et on quickly to our tents. 1 should call this a very stiff 
march on a hot day as there is a good deal of up and down" 
at steep gradients. Just below Musroond, in the fields of the 
Erwar village, were the finest olive trees we have ever seen — 
one girthed 40 inches, and another 52 inches, the latter being at 
least 30 feet high. Near the Kared nuddi were many fine 
** Piak" {Alnua nitida), the wood of which is said to be of little 
value. At a small spring above the Eardd nuddi is a pretty 
little nook, with a beautiful bank of very fine Adiantum 
Capillus^VeneriSj, some large Woodwardia roJicaas, aud large 
Pteria lonffifolin* Hare aud there along the roadside were 
stunted plants of the usual AapUnxum variana^ Nephroc^ium 
molle, Lastrea odorata^ Ac. During these two marches we 



A TRIP THROUGH CHAMBA. 


37 


have worn the Cbamba Sandals (ehaptui) and find them quite 
as easy as boots along a road^ bat we think a boot far prefer- 
able for a climb where there is no road, and certainly when 
descending, as ^^ohaplis*’ have the fatal objection that they 
hare no heel to dig into the ground. 

17tA.~From Kalail we left the high road and tamed to the 
east up the Kalail naddi, to the Ohatri forest, which is situated 
roughly on the northern slopes of the Randhar range, mentioned 
as being seen from Masroond. Onr road was a more footpath, 
impassable for ponies, so we had to walk. The distance is said 
to be six miles. It was a very pleasant walk, except that parts 
were very steep about one foot in two feet gradient. The first 
part of the road ran along the edge of the ntiddi, which has a 
good deal of water in ittliongh not fit for floating logs. There 
were many enormous Piak*’ (Alnus) growing on its bank, many 
of them over 1 2 feet girth. The ferns too were much finer, 
Lastrea prolixa of large size, Woodivardia very fine ; on the trees 
Nipliobolus fissus, Asplenium varians, and A»plenium tricho^ 
manes. I saw here the first Aapidium /alcatum^ very fine. To 
me, accustomed to Daijeeling where Woodteardia is a rarity, 
it was a wonder and delight to see whole banks covered with 
it growing most luxuriantly. As we got higher we passed 
through a mixed forest of ^^Killar” (Parrotia Jacguemcn- 
tiana), Dliaiiri” (Cedrela serrata)^ Kakkrein,^’ ‘‘Kliarak,’* 
&c., till we came to the region of the oaks^ines, horse-chestnut, 
poplars, &c. Here I saw my first Kail’^ or Chir” (P. 
excelsa), which seemed to me a much handsomer tree than 
the P, longifolia. The most unpleasant part of the journey 
was the lust half mile to our tents as the path was exceed- 
ingly steep, and led through fields and past dirty Guddis' 
huts. The Guddis are very affable, and generally bring out 
a lotah with milk, but 1 usually find it is the precursor 
of a request for a tree to build either a new house or repair 
an old one (here trees are given free for building purposes). 
They all ask for deodar, but we are endeavouring to make them 
take ^^Tos^’ and other kinds. Ther hill sides are so steep here that 
we could hardly find space enough for one small tent, and even 
then the tent pegs were in all sorts of odd corners. It rained 
in the afternoon so we were unable to go out into the forest. 

18^/i. — We went out with the intention of going through the 
forest to the top of the Randhar peak, but could not manage 
it, as we found the spur along which we went turned in another 
direction, so we explored os far as we could go. This is the 
usual mixed pine forest of deodar, kail, tos and rai, with 
accompanying oaks, &c., and is a very good one of its kind, 
there teiug still many fine trees ; of deodar we measured six 
just as we happened to pass them, and they ran 16, 14, 17, 18, 
15 and 18 feet girth, at 6 feet above ground, but they do not 
grow to a corresponding height. It is a great pity tliat this forest 
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cannot jbe worked for logs; there is no floating stream aTailahle, 
the riTer Suit being about four miles off in a direct line, but then 
had there been a floating stream the trees would have ' been 
cut long ago by traders under the Chainba State management, 
as it is only sleepers can be brought out. We hoped to get a 
shot at a bear or leopard, but though we occasionally saw 
marks of the latter along the path, we saw nothing else. In one 
place there were marks of a bear in a hollow stump — even to 
a black hair or two sticking to the sides. The Ouddis said he had 
been getting into it to eat the decayed wood of the deodar, 
which, according to them, is his food at this time of the year — 
rather dry feeding. There do not seem to be many pheasants as 
we only flushed three or four. Besides the pines the forest vege- 
tation consisted of Oaks, including ‘‘Kharen*’ (Q. semecarpi^ 
folia) j ‘‘ Brami’^ ( Taxus baccata)^ ^^Maral’^ 1 Ulnua Wallichiana), 
“ Killar*^ (Parrotia), which last the Guddis say makes better 
walking sticks than rous.*’ This I shall put to the test later 
on. At the top of the spur we found the “ ringal’^ bamboo, but 
nearly all had flowered and died ; the Guddis say it does so 
every twelve years. The ferns were few, the kinds being the 
same as usual, and the ouly noteworthy one being Diplazium 
polypodioUes whose young shoots are eaten here, and called 
“ kisror.” 


J. C. McDokkll. 


(To he continued. J 


(Rarest ^orfi in ^on^hong. 

Wb have received copies of the Annual Reports of the 
Botanic and Afforestation Department for 1880 and 1881 , from 
which we extract the following which, we are sure, will be 
read with iuterest 

1880. 

• ••**« 

Teraea Nanmuh, Oliv. From the small tree of this valuable tim- 
ber tree of Yunnan, which Mr. Watters kindly sent from Ichang, we 
have procured about half a dozen young plants, by layering. The 
little tree has succeeded very well in our garuen, and if a large stock 
of it could be obtained it might be a valuable addition to our planta- 
tions. I have tried to get seeds or plants from Yunnan, and corre- 
spondents have kindly promised their assistance, but as yet nothing has 
come to hand. 

Cytieua proliferua var. (** Tagasaste *'). The seedlings (about 50) 
which were planted on the hills about a year ago grew remarkably well 
until the hot weather and rains commenced, when, 1 regret to say, they 
all perished, proving the unsuitability of the climate for this fodder plant. 

Rhagodia haatata (Australian **Salt Bush*'). The same may be 
said of this fodder plant as of the above ** Tagasaste," it having 
grown vigorously until the hot weather and rains set in, when it 
perished. 

Pithecolohium Saman (The ** Rain Tree *'). Small trees which were 
carefully planted in prepared ground in 1879 contiune to thrive, many 
of them are six to seven feet high. * Bat those which were planted in 
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QDprepared a1thon((h nursed by the trees of a young plantation 

in which they were planted^ are only about two f«*et high. 

Manihot Glaziovii (Ceara Scrap Bubber). In good soil a small 
plant, which I brought from Eew Gardens in 1878, and which was then 
oulr about three inches high. ha<i grown to a tree about 16 feet high* 
and is now seeding freely. It seeded last year also, and from the seeds 
which were produced we raised sereral small plants, which were planted 
on the hills, at about 4(K) feet altitude, last autumn, but the cold of 
the past few months killed them down to the ground— the lowest tem- 
perature recorded at the gardens, ait. 3(10 feet, was 46° ; but all are 
now making new shoots from the surface of the ground. The old plant 
was not affected by the cold. 

Liberian Coffee. A few plnnfs of this, which have been in the 
gardens for four years, do not thrive at all well, although the Arabian 
coffee grows luxuriantly and fruits abundantly. 

Pai-cha leood. The wood u«ed at Ningpo for carving is called by 
this name. The tree from which the wood is obtained lias not yet been 
identified, but as I have succeeded in obtaining a small plant of what 
is reputed to be the true' one, there is some hope that when it flowers 
the doubt may be set at rest ; judging from the appearance of the plant, 
without flowers or fruit, it is a species of Muonymue. 

Macadamia ternifolia (the ** Queensland Nut"). In my last report 
I mentioned that this had flowered for the first time here. Now 
1 am able to state that the fiowers were succeeded by a very 
fair crop of nuts which tasted quite equal in fiiivour to those produced in 
Queensland. 

Afforestation. 


The following trees were planted during the year 


Finus sineniis, two-year old 
plants ... ... 144,818 

Finns sinensis, size from 4 ft. 

to 111 ft. high ... ... 869 

Finns sinensis, iown in iitu .. 60,665 

Aleurites triloba (Candleberry- 

tree) ... ... ... 24 

Alenritrs triloba (Candleberry- 

tree) sown tn situ ... 1,900 

Eucalyptus spp (Gum-trees) ... 1,637 
CupresBus torulosa (BUotan 

t'jpress) ... ... 452 

Bamboos .„ ... 164 

Quorcus salioina ... ... 60 

„ Harlondi ... ... 60 


Carried ferward ... 210,642 


Brought forward ... 

210,642 

Ficus rctusa (Bauian) 

61 

,» ( I* ) large trees 

transplanted 

10 

Pin us canariensis (Canary Island 

Pine)... 

23 

CupressuB funebris (Funereal 

Cypress) 

26 

Sjnearpia laurifolim (Turpentine- 

tree) ... 

14 

Orevillea robusta (Silky Oak) 

22 

Dammara robusta ... 

21 

Still in^ia sebifera (Tallow-tree) 

25 

Albisiia lebbek ... 

31 

Miscellaneous 

234 


211,016 


Nine years' experience has shown that two-year old seedlings of 
Pinue sinensis cannot be successfully and economically planted in 
consequence of the roots penetrating the soil to such a distance that 
balls of soil cannot be kept adhering as perfectly as desirable to the 
roots. No seeds of any kind were sown in the nurseries during 1879 
for a supply of trees which should have been provided for planting 
during the year under notice, therefore when the Afforestation Depart- 
ment was returned to my charge in the end of the year 1879, 1 found 
that there was nothing available for planting except the refuse in the 
aurseries after the planting of 1879 had been finisned, and these remain- 
ing trees were, through having been too much crowded, attenuated 
and very unpromising subjects for planting on the exposed hills, for 
which sturdy well grown plants snould always be prepared. It was, 
however, advisable to do something with the available trees, therefore 
the most weak a&d sickly trees were pulled up and laorifioeclf to afford 
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what benefit could be obtained during the three or four months, which 
iiiterriMit^d between that time and the tree*p)anting season, to the trees 
which acre selected for planting. In the face of these drawbacks it was 
anticipated that, however careful we might be in transplantiug, a large 
percentage of deaths would ineritably ensue— a result which occurred, 
out not to the extent anticipated ; about 20 per cent, only succumbed. 

About Seven years ago an experiment was made of sowing seeds 
of jPtnua sinengU in situ, that is. small places, cash about a foot square, 
were dug and levelled on the hillside, where it was intended trees should 
grow, and on these sites a few seeds were sown. The trees on the plots 
of ground thus treated succeeded so well, and finding also that the trees 
roared by the villagers on Chinese territory and on this island had been 
thus reared, 1 was induced to prepare and sow 60,000 sites in the same 
manner. The seedlings on these sites haviug given sufficient promise of 
succeeding, a much larger area, etx., nearly 600 acres, containing about 
6&(),000 sites, was selected for this mode of aflbrestation during 1881. 
Although the trees rea«*ed in siiu do not grow so vigorously for the first 
few years as those reared in and tran^lanted from nurseries, still the 
method has much to recommend it. Taking it for granted that the same 
amount voted for iiiTorcstation during this year will be granted annually 
until the wooding of the island is completed, wo shall be able, by sowing 
in siiu, to accomplish this desirable object in a quarter of the time 
of that necessary under the nurserv system. When the trees are large 
enough to fell for firewood, Ac , a financial return for the outlay expend- 
ed upon them can, it is hoped, be obtained by judicious peri^ical 
thiiiiiiiig and felling of portions of the plantations. 

It is still desirable that nurseries, although on n smaller scale, 
should be maintained for raising a supply of trees for planting in situa- 
tions where sowing in ^ifu may be impracticable, and also for rearing 
other than pine trees which demand nursery treatment preparatory to 
planting, as it will be an object kept steadily in view to experiment with 
and introduce, where successful, such foreign trees as are suitable for 
our soil, climate, and exposure, as will relieve the monotouous aspect of 
too much of any one kind of tree, besides, if possible, introducing others 
which may be valuable for timber or other economic uses. 

As will be sq^n by the foregoing list several other than pine trees 
have been planted. 1 may mention first the Eucalypti, of which over 
1,500, comprising about a dozen kinds, were planted. Where these 
were planted amongst three-year planted pines they succeeded fairly 
well ; Eucalyptus ciiriodora, the iemon-scented gum, having grown to, 
in some instances, 9 feet high in ten months, the largest having a 
oircuuifereiice of 3 inches at one foot from the ground. Those planted 
away from the shelter of other trees have not done so well. Tue pine 
trees on the large area planted during 1880 will be about the right size in 
1883 to be good nurses for other trees which I would advise being planted 
amongst them. It would be necessary to begin the preparation of such 
trees next year. More trees of the lemon-scented gum would have been 
planted last year, but it was impossible, in consequence of the limited 
supply ia its native country, Queensland, to obtain suffioieot seeds. 

On the spur of Mount Gough jutting out towards Head Quarter 
House, above Kennedy Road, the sky-line of the ridge, at the instigation 
of His Excellency the Governor, was planted. Large bamboos, oaks 
(Jiuereus sislieina, and Q. Harlandi), pines, and banyans were used. 
The effect is very good, and the plantation a marked io^rovement to the 
scenery on the upper side of the above named road. There was much 
trouble in getting the large and weighty trees up the steep hill, but the 
result obtained is well worth the tronbie which was taken. 

The nurseries were taken in hand and a large number of pines 
reared for planting in 1881, besides several other trees, such as Alhizzias, 
eandleberry tree, tallow tree» onks, Ac., some of which will be planted. 
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thiR year, nnd somo next, when they will have become a good size. 

Although so much work is being done in tree-planting, the nature 
of the ground operated on, and its distance from the toads, renders 
the work hardly appreciable to casual observers. After they have 
been planted on the hills, the small trees remain hidden by tlie long 
grass until about two years afterwards when, just as they overtop 
the mss, they become plainly visible from a distsmoe, and at the end of 
the third year they make a very fair show. Those sown in situ are 
about one ^ year longer than the others before they alter the appearance 
of the landscape. In a ^ear hence the trees which were planted twelve 
months ago will be visible from the roads ; of the trees then visible 
there will be about 120.000, that is, nearly twice as many as arc con- 
tained in ail the other plantations put together. 

Afforestation consists not merely of planting trees but of conservation 
and preservation from wanton and aocideutal destruction of trees, 
shrubs, and seeds at present on the ground. The recent authorization 
of the appointment of Forest Guards, to check the destruction of, 
and damage to, trees and shrubs by persons and goats will have a most 
salutary effect. Still, although the damage will be greatly dimininhed, 
some offences must necessarily oce*.,, as there will always be some 
persona in this, as well as other t^ mgs, to break the law when they can 
have a chance to do so with imr jnity. I believe that the cutting of 
trees is frequently done at night in the vicinity of villages and near 
the sea-coast— at the latter, probably, by boat people. 

The Little Hongkong woods — the most beautiful bits of natural forest 
vegetation on the island — suffer considerably from the depredations 
of wood-cutters. The vegetation is in most parts so thick and impene- 
trable that it is diificult to patrol the woods efficiently. It would 
be a great aid to their preservation if some walks or narrow tracks 
could be cut through them, not only for the benefit of the Forest 
Guards in their work, but also to render the woods accessible to 

E edostrians and picnic parties, to whom this portion of the island might 
ecome a favourite resort if it were made a little more attractive by 
artificial means. Perhaps something in the way of a Japanese or 
Chinese tea garden" might be established there. A new mountaiu 
road from the top of the Little Hongkong woods to Wantsai Gap, where 
it would form a junction with the Wantsai and Aberdeen roaa, would 
make the woods accessible and form a pleasant walk from this side of 
the island, and from the Peak houses. 

1881. 

Afforestation. 

The following is a tabulated return of planting operations daring 


the year ^ 

Pinus sinensis, onery ear old ... ... ••• 97,695 

M „ three-year old, 3 to 5 ft. high ... 3,776 

,, „ fn Situ f, 649.587 

„ Thonbergii, in situ ••• ... 7,000 

Eucalypti .., ... ... 4,347 

Stilliugia sebifera, (Tallow Tree) in situ ••• 6,000 

Queroos salicina, A Q. Harlapdi ... ... 2,115 

„ Japanese spp. ... ••• ... 2,240 

Ehus ^pcoe^nea (wax Tree) in situ ... ... 1,800 

Melia Azederach (Pride of India) in situ ... 1,110 

Bamboos •« ... ... 654 

Synoarpia lamifolia ... ... ••• 344 

Castanea (Chestnut) tn situ ... ••• . 3'H» 

Albiaaia M. •• 319 


777,287 

6 


Carried over 
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over 

... 777,287 

Cocos nucifera (Cocoanui) ... 

••• 

... 196 

Aleurites triloba (Candleberry Tree) 

••• 

180 

Fieus reiusa (“ Banyan") 


... 71 

Pammara robusta ••• 

••• 

61 

Aleurites sp. ••• 


... 26 

Miscellaneous ••• 

••• 

93 



777,914 


The total Dumber — 777.914— of trees planted shows an increase of 
600»899 over the previous year’s work* »e.) the number has been nearly 
quadrupled. This year we expect to make an increase of about a quarter 
of a million over those planted last year, which will make a total for 
the season of 1882 of over a million additional trees for the Colony. 

As will be seen from the above table, many kinds of trees beside 
the Chinese Pine have been planted. Some of them are put out for 
experiment ; and I have ^reat hopes that they will succeed ; but others 
are of indigenous trees which are certain to do well. A few of them, as 
the Japanese Wax Tree, the Tallow Tree and the Pride of India, will 
proitahly furniNli valuable products, as they do in China and Japan, such 
as wax. vegetable tallow, and timber, besides the fpreat addition of diver- 
sity ot' form and colour which they will make to the beauties of the 
future sylvan scenery. 

Roadside planting outside of the town has been extended on both 
the Pokfoolum and ^haukiwan Roads. About a mile of the former, 
and a little leas than a mile of the Shaukiwan road, was planted. The 
trees used were bamboos and “ banyans." Many of the former were 
purchased from Chinese on the mainland. The “ banyans" were trans- 
planted from the Botanic Gardens, Bowrin^ton Plantation and other 
places where they were no longer required. The dimensions of these 
trees ranged from 7 feet 2 inches down to about 1 foot 6 inches in 
circumference, at three feet from tlie ground; in height, after about 
half the length of the branches had been lopped, from 25 feet, down- 
wards to 10 feet ; and their ages were from about 25 years down to 
10 years. A few of thoso trees were much damaged by the large 
larvo) of a species of Longicornes. Many kinds of trees here during 
the weakened condition of their health, consequent on removal, are 
very subject to attacks from species of Lonqicornes. The eggs of the 
Longicornes are deposited in the bark, and when they hatch the larvm 
subsist by consuming the inner portions of the bark, thus causing much 
injury to, and sometimes the destruction of. the tree. 

By the typhoon of the 14th October 20 trees in the streets and 
roads were blown down, most of which, however, were replanted in their 
old positions or conveyed to, and planted in, more suitable sites. 

Ten nurseries in Hongkong and Raulung have been maintained. 
The trees — small seedlings— in two of these, which are situated at con- 
siderable altitudes— 900 to 1,100 feet— suffered severely in the October 
typhoon. Although, for the sake of saying labour in the transport of 
trees, it would ho very desirable to maintain nurseries high up on the 
hills, in the middle or vicinity of intended planting grounds, the 
damage done by this typhoon to the seedlings points to the inadvisa- 
bility of risking quantities of tender seedlings in nurseries in high and 
exposed positions. 

In the beginning of the year. Forest Guards were appointed to 
protect trees and shrubs from the depredations to which they were 
constantly subject, and also to control the goat-keepers in regard to the 
lands used for grazing purposes. For the protection of the young trees 
it was found necessary to interdict certain lands for grazing purposes 
and grass cutting, and to allot lands where goats and cattle mignt be 
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permitted, and where grass might be cut. The rehult of the appoint- 
ments has been veiy satisfactory. Tree-outtmg has been very much 
checked, and the cutting of large pine trees, which had gone on very 
much, has been almost entirely stopped, except at Little Hongkong, 
where there have been two or three instances of a number or goc^ 
Bleed trees being felled and carried away. The rillagers report that the 
cutting was done by night by boat people who landed at Deep Water 
Bay. I have much reason for believing, however, that the villagers 
themselves are the culprits, and to put a stop to this tree catting it may 
be necessary to adopt more stringent measures. 

Hill fires have occurred in several places. In the vicinity of the 
Chinese Cemetery on Mt. Davis the grass was set fire to twice— by 
worshippers at toe Cemetery. I believe in the first instance the fire 
destroyed about 6/100 healthy trees which had been planted ouly a few 
months, and in the second case about 600 trees were ournt. 

It is a fi^reat pity that the report for 1881 takes no notice 
of the gfrowth of the Nan-^muh trees mentioned in that for 
1880. The wood of this tree fetches perhaps the highest price 
ol any wood known, sandal not even excepted, in China, where 
it is the most valued kind for the durable coffins in which 
all true Chinamen desire to be buried, and for which they 
pay very larg[e sums. 

The growth of the Rain Tree^^ is evidently slow in Hong- 
kong compared to India. In Bengal we have seen seedlings 
reach ten to twelve feet the first year. 

It is not extraordinary that the Pai-cha” wood, so long a 
puzzle to botanists, should seem to be a species of Euonymus. 
The species of that genus in the hills of the Punjab have a 
beautiful wood for carvings which may some day find a market. 

Regarding the planting work done, too much praise cannot 
be bestowed on the systematic and successful way in which the 
Hongkong authorities have set to work. 


In an article on Agriculture in the Asian*’ for June 20th 
it is stated that one of the points to which the Agricultural 
Department is specially directing its attention is that of the 
development of a system of village reserves. It is stated that 
they have already desired the Forest Department (we presume 
the Inspector-General) to point out what steps can be taken to 
assist in placing the question of the establishment of these 
reserves on a proper footing. It seems also that the Provincial 
Government have been asked to furnish information on the fol- 
long points : — 

(a.) What waste lands are at the present time the property 
of Government, and available for fodder reserves ? 

(6.) What waste lands, in which proprietors or cnltivatore 
have grazing or other rights, can be appropriated 
without serious injury to the neighbouring population? 
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And t1)6 article further goes on to say : — 

And it may perhaps that orders will also be passed dis- 
allowing any private interests to be newly acquired in any 
part of the waste area without reference to the Agricultural 
and Forest Departments ; and measures will be taken enabling 
Government to appropriate areas of waste lands within the 
meaning of the Lana Appropriation Act on payment of 
reasonable c6mpensation.*’ 

^^The usefulness of such measures becomes still more 
apparent when we consider the fact that trees are a powerful 
engine in the production of coolness and moisture^ and that 
their growth throughout a country afflicted with dryness and 
heat should be promoted. Mr. E. C. Buck^ noting on this 
very point in 1877, with reference to a pamphlet by the late 
Colonel Corbett on the climate and resources of Upper India, 
said ; — 

“ * The reply will be made that we do encourage the preserva- 
tion and increase of forests, and so far have done our duty. 
But is it so ? No doubt we have been doing a great deal to 
maintain the woods of the sub-Himalayan regions, and to 
clothe our mountains with forests of new growth. But the 
question still remains whether belts of thick wood in the Terai, 
or luxuriant forests on ranges of the Himalayas, will add 
moisture to the arid climate of the Doab, or give rain to the 
famine-stricken plains of Bundelkhand. The effect of an 
edging of verdure along the mountain boundary of the north 
upon the climate of the wide-spreading plains of the south is 
probably so remote as to be inappreciable. A much greater, 
because a more proximate, influence will be exercised by the 
increase and encouragement of scattered groves, of lines of 
trecSj and of small plantations throughout the agricultural area 
of the Provinces, in which direction Tittle has been done except 
in the adoption of the negative measure of releasing grove 
lauds from the payment of revenue, and by the occasional 
plantation by Revenue officials of avenues of trees along 
public roads. 

* The superstitious reverence of the Indian ryot for trees 
which his grandfather planted has hitherto saved grove upon 
grove, but when the price of wood rises, reverence for ancestry 
falls, and when Bailway Companies offer cash for fuel, holy 
plantations sink before the more sacred rupee. The destruction 
of wood along the low hills of Bundelkhand for the supply of 
the Allahabad market proceeded of late years at so rapid a 
pace 08 to alarm the local authorities, and to cause the Com- 
missioner of Allahabad to bring the matter to the notice of 
Government ; while, at the other end of the Province, the 
Collector of Shahjehanpur urged measures to prevent the 
disappearance of wood for the supply of ftiel to the new Oudh 
and Bobilkhaud Baiiway. Some system is necessary which 
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will lead to ‘the conservation and iiici'eaae of plantations or 
trees, not only in rin^ fences like forest-covered tracts, hut in 
scattered patches, wherever the nature of the |;round permits 
trees to be planted without interfering with cultivation/ 

Colonel Corbett ^ave an apt description of diffused arbori* 
culture in the following words 

^ Supposing the country to be divided like a chess-board, the 
squares of, say, a mile each in measurement, the black squares 
planted with trees and btishes, and the white squares left bare 
for cultivation, the planted squares would absorb a great 
amount of the solar beat which fell on thein^ and the air in the 
day time above them would not be so hot as that coming in 
contact with the surface of the bare squares. The cooler air 
over the planted squares would, by its greater gravity, sink 
and displace the air over the bare squares as it became heated 
and expanded. At night the beat absorbed by the planted 
s<piares during the day would bo given off by radiation, the 
superincumbent air would be chilled, sink, and spread over the 
surface of the bare squares, displacing the more heated air 
which had not been chilled by radiation. The trees on the 
planted squares would act mechanically in checking and break-' 
ing the force of the wind, as a lattice-work breakwater breaks 
tlie force of the waves ; they would also deflect the wind 
upwards ; it would not sweep over the surface of the bare 
squrtres as it does over a plain where there is nothing to check 
its force, and its drying effects would be lessened. The surface 
soil of the bare squares would not be so dried and hardened 
from the action of the wind as the open plain now is : the air 
would contain more vapour of water evaporated from the trees 
of tile planted squares, and this again would interpose a screen 
which would lessen the amount of Solar heat fulling on the 
surface of the bare squares. The soil of the bare squares not 
being so dried and hardened could be ploughed aud broken up 
nt any season of the year, which now it cannot be, owing to 
its hardened condition ; and when broken up it too would 
further help to moderate the heat of the hot weather by its 
increased absorptive aud radiative powers.* ** 

We are very glad to hear that this question of village 
reserves has some chance of being taken up. The Forest 
Act recognizes three classes of forests-— reserved, village and 
protected ; and hitherto, as far as we are aware, only the first 
aud last categories have been constituted. The large forests, 
usually in more or less distant localities, where population is 
scanty and communications bad, have been commonly made 
into reserves, and wilt prove in the future admirably situated 
for fulfilling the object of their reservation — the supply of large 
timber. Protected forests or their equivalent in reserv^ forests, 
Bucti as the second class reserves in the Central Provinces, 
oousist usually of forest lauds from which the object of Oovera- 
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ment is to derive such revenue as can be obtained, consistent 
with mariaj^riu^ the property in the most economical way, until 
such time as the cultivator will come and reclaim the land. 
Where they exist, these forests serve to a ^reat extent the pur* 
pose of village forests, but not entirely, for village forests, if 
they ever are instituted, must be more strictly managed than 
protected forests usually are, and must not look to eventual 
cultivation as their final end. All our actual areas, in many 
provinces at any rate, are to be found in the outlying districts, 
while the central and populous districts hardly ever contain 
any ; and yet it is in them that drought and famine chiefly 
occur, and in them too, since the time when the old forests were 
destroyed, the custom has usually grown up of burning for their 
household fuel the cowdung and similar matters whose proper 
place should be on the fields. To overcome this long-established 
custom may not be an easy one, and it is usual to hear officers, 
who should know about such things, declare in an airy way 
that it is impossible. But we do not think so ourselves : we 
think that, when by village forests or other means, a supply of 
fuel as cheap as the cowdung cakes is brought to the doors of 
the people, they will very soon recognize its value and alter 
the class of their fuel and their habits accordingly. 

When we travel in the hot season by the East Indian 
Railway northwards, or rather north-west, from Calcutta, we 
usually find ourselves in the early morning after our 
departure, just passing the last traces of the Sal forests of the 
Sontbal Purganns near Luckieserai. Thence, with very 
slight exceptions, indeed, scarcely a patch of tree growth, save 
an occasional mango tope, meets our eyes till we have passed 
off the East Indian Railway on to the Sind-Punjab line. 
Everywhere we see the villages and walls plastered with these 
little cakes bearing the impress of the human hand to which 
every Anglo-Indian or Anglo-Indian traveller is so accustomed. 
We see a bare dry plain, over which sweeps unhindered the 
dust-storm which almost suoceeds in stopping our train, and 
the glare from which is only bearable through the medium 
of blue glass. Why should not these plains too have their 
patches of forest, not huge reserves of hundreds of square 
miles filled with wild animals, and whose forest working 
rotation is scarcely under 150 years ; but, as we have often 
seen in France, ana in England too, coppice wood forests which 
can be worked, on as short a rotation as possible, to yield a 
large amount of material of the kind which the Indian 
labourer prefers for fuel, sticks and small pieces which do not 
require to be out or split, and at the same time a fair supply 
o4* poles for houseposts and implements. 

We have not yet in India any very accurate data of the 
yield of such forests as we describe. Changa-Manga was 
said to yield (see page 403 of oar April No.) 200 cubic feet 
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pGr acre per annum, so that if this be taken, one square mile 
would give 128,000 cubic feet per year. We may consider 
that each family in the Indian plains ordinarily burns about 
quarter maund fuel per day, or, say, 100 maunds per year, so that 
a population of 100 families to the square mile requires 10,000 
maunds, or about 20,000 cubic feet. In this way each six square 
miles of cultivation would rc^quire one square mile of woods 
fjo keep its supply regular, and provide also for unforeseen 
demauds when such occur. 

lu many parts of the country there are, as suggested by 
Mr. Buck, lands which can be transformed into forest without 
interfering with cultivation. And even in the parts of the 
country where such do not exist, might it not even be well in 
the interest of the people to convert a portion of the cultivable 
area into forest? A small inconvenience might be caused to a 
few people at the present date, but a lasting benefit to the 
future population would be secured. 

We have in our miud districts where almost all the level 
land is under cultivation, but in which here and there, denuded 
of almost every vestige of liviug growth and of vegetable 
mould, rise barren rocky hills, burnt over every year aud 
searched by village cattle to the most distant recesses for a 
few mouthfuls of fodder in the hot season. It would probably 
not cost a very large sum to Government to obtain either 
possession or control over these lands, to purchase outright or 
acquire on perpetual lease, and convert them into green and 
pleasant-lookiiig hills. It would, of course, not be without some 
expenditure of money, and especially of labour; but in time, 
as is happening in Ajmere, the attempt would doubtless be 
successful, and a great benefit to the country secured, at no cost 
of disturbance to cultivation. Some difficulty might naturally 
arise as to the disposal of the grazing, but local circumstances 
in such cases can alone be considered, and proper arrangements 
would probably not be difiicult to make, while the re-consti- 
tution of shade-giving forest would encourage the grass and 
assist in the supply of a much larger amount of fodder than 
can now be obtained. 

We hope the time is not far distant when the Government 
of India will settle to devote, for a period of years, the whole 
amount of the surplus forest revenue, to the acquisition of 
land and the constitution of village forests in those districts which 
are most in need of them. In most provinces we have already 
completed the most important and pressing work — the demarca- 
tion of the large timber reserves, and the areas actually available 
at the present time ; and it will now be right that oar energies 
should take a fresh direction, and that we should endeavonr 
to establish village forests, not for the supply of large timber, 
but of the small timber and fuel required by the peasants of this 
cunntry. 
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litotes r(0nrd{n9 tht (Eutitvation and f^ropaigatian oK 
tk (a^er Putb^rrj} in |apn. 

Bt T. Tanaka^ 

Chief of the AgrieuUural Bureau at Tokio. 

The paper mulberry ii a deciduous shrub which g^rows to 
seven or eight feet high in its natural state. In cultivation it 
rarely reaches higher than five or six feet, in the form of a 
bush, because it has to be cut annually. Its leaves are four or 
five inches long. It can be cropped after four to five years 
from the time of planting, and then will annually yield a 
supply of fibre for f>aper pulp. 

It is propagated by layering, division of roots, cuttings, and 
by sowing, but the lust method is slow aud not usually 
practised. 

Layering , — In the latter part of March the ground is dug 
around the plant, light manure is applied, and the young twigs 
are then layered down in the ground which has been 
previously dug. They are then covered with earth three inches 
thick, leaving only the tops of the twigs out of the ground. 
In the following spring, when small roots grow from the twigs, 
the layers are cut and planted in prepared ground, on small 
mounds about 18 inches apart, from which new shoots sprout 
in about ten days after planting. By September they often 
Lave reached a height of three feet. 

Propagation by division of the roots , — After the twigs have been 
out for pulp, some of the mounds on which grow suitable plants 
for propagation during the next year, are deeply covered with 
earth, and in the next spring season new shoots sprout from 
the hill. They are then taken up and the roots separated aud 
planted in the nursery ground, and after three years they are 
transplanted to the fixed ground or field, aud are fit for cutting 
lifter another year. 

The method of planting and cultivation , — Tlie young plants 
may be planted on high ground, on mounds, or in fields, in 
March or April. In June they must be carefully weeded, the 
dry weeds being piled around each mouud on which the 
plants are growing, for they make a good manure. 

The harvesting of the plants may take place any time 
during the season when the plants are deciduous (from 
September to February). The manuer in which they are 
prepared for pulping is the same as for mulberry plants, as 
usually practised in Japan, and the average amount of the 
annual harvest of pulp lias not yet been ascertained, as it 
differs considerably in different provinces. 

There are eleven or twelve varieties of tiie plant, besides which 
there are five varieties of the wild species, which are used £or 
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tnnkinii' rapor oC ioferior quality. Tlie BroMsonetia Kazinoki 
and B. Kaempferi also belonj; to the same ^enns. 

Bj Dr Brandit' kindneaa the rooted cuttings of BromBcmtiiat sent fVoiii 
Japan, were sent to us in Dsijealing As they looked so feeble on arriral we had 
them nlanted at once, snd we are iKlsd to say that they are sending out good shoots 
When better estabiMhed, they will ^ moved t<» the Terai, as the winter frosts in 
the hUls would perhaps kill them.— 2d. ) 

of ieojar fltcl 

By D. Brandis. 

1 HATE read with great interest the remarks regarding the 
time which the cones of deodar require to ripen, by Mr. A. 
Smythies in the January uumber, and by Mr. McA. Moir 
and Mr. Wilmot in the April uumber of the Forester.’' 

1 may mention at once that when, after publishing the 
Forest Flora, I returned to India in 1874^ and found more 
opportunities than I had previously liud of watching the habits 
of the deodar, I felt doubts regarding the statement on page 517. 
I made a note in my copy of the work, and I probably 
mentioned it to my friends; but other matters occupied my 
attention, and 1 never systematically followed up the subject. 

The observations now recorded seem to establish it beyond 
doubt that in tlie Jaunsar and Bhagirathi forests the cones 
of the deodar, as a rule, require one year only to ripen, and 
this is a most important result ; but I feel sure that I have 
seen lialf-mature cones on the tree in autumn, together with 
ripe cones, and it is quite possible that there is a certain 
irregularity in the habits of the tree which requires further 
research. Continued observations in different parts of the 
Himalaya, similar to those already published in the Fores- 
ter," will doubtless set this important question at rest. 

1 may add that I have not succeeded in coming to a definite 
conclusion regarding the habits of some other coniferous trees, 
and particularly regarding the time which the cones of the 
Khasia pine require to come to maturity. I had studied the 
tree many years ago in Burma, and had stated my doubts on 
the subject on page 508 of the Flora.'’ I again took up the 
matter while on the Khasia hills in 1879, and again while on 
the hills between the Sittang and Salween rivers iu 1880, but 
was not able to satisfy myself on the subject. The Indian 
Forestbr" will, I hope, be the means of clearing up the uncer- 
tainty which still exists regarding the habits of some of our 
coniferous trees in India. The publication of a handbook, 
like the Forest Flora/’ was a sort of first venture, intended 
to pave the way for future progress. Many of the conclusioue 
recorded in that book were necessarily based upon insufficient 
data; and, as observations are multiplied and made over a wider 
range of country, tliese condusions will be corrected, and some 
of them will be Uurown overboard. But this is the only way in 
which progress in a scientific profession can be made. 


7 
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(Suatijiitus, Jtatian ^Itoe and d^arob at the §abtte 
(Sardens, l^ahore- 

It is mucli to be regretted that the species of the various 
specimens of Eucalyptus is not known with certainty ; but the 
Superintendent of the Gardens believes that tlie names are 
correctly given to the trees of which the measurements are 
recorded below 


No. 1 — E, rostrata 

Etight. 

... 72' 

Girth at breast height. 

3' 6" 

„ 2 — E. marginata 

... 75' 

4' 3" 

„ 3 — E, saligna 

... 74,' 

5' 6* 

„ 4 — E. saligna 

... 97' 

6' ir 

„ 5 — /?. resinifera 

... 73' 

4' 8" 

„ 6 — E. resini/era 

... 73' 

5' 2" 


These trees are all said to be about 17 or 18 years old Most 
of them have thrown out large branches beginning at 15 feet or 
20 feet from the ground, and several have suffered a good deal 
from the wind. The tops of Nos. 2, S and 4 show signs of dying 
off, and the Superintendent thinks that they have all ceased to 
make rajiid growth, lie has kindly consented to measure these 
and a number of other specimens of Eucalyptus annually, and 
to keep a record which will no doubt prove of great interest. 

There is an Italian olive which was imported about 25 years 
ago, and which is now a fine bushy tree of over 30 feet in length. 
It flowered freely in March 1881, but bore no fruit, and in 
February of this year there was no sign of its flowering. 
Mr. Spooner has grafted a number of shoots from this tree on 
to plants of the indigenous olive raised from seed, and he hopes 
to obtain fruit from them. 

There are several Carob trees of over 30 feet in height, which 
in February of this year bore large quantities of pods of six or 
seven inches in length. 

F. B. 


^ambao far ^aper 

TO THE EDITOR OF THE INDIAN FORESTER.” 

Sir, — I trust in fairness you can allow' me a little space to 
show your readers and Mr. Routledge that his attack on me 
ill your April number w jis unjust, and due to his want of a 
“ little" of the knowledge that ho warns me is a dangerous 
thing. 

With a little more knowledge I am sure he will see his mis- 
takes, so with your permissidii I will ignore the personalities, 
iiud say as little as I can of them while gi\ iug all the iniormation 
I can that may interest otheisu 
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Most of tlie mistakes made by Mr. R. arise from a liabit 
many writers have, himself included, of making no distinction 
between and dumpi, when the age of bamboo^’ is 

alluded to. Thus the age of the common ^^jati bans” stems 
run to about twelve years, while that of the clumps is about 
eighty years. This alone will account for most of the seeming 
contradiction I am credited with, and it must be of course con- 
fusing to one who has never visited any country where the 
bamboo grows naturally.” There is another matter regarding 
the growth of the stems that Mr. R. is unaware of. I see ho 
says, the young bamboo sprang from the seed of the old plant, 
and took fifteen 3 'ear 8 to become silicious” (whatever that 
means) and went on maturing for a series of years * * 

till the inside got filled up, and it could grow no longer, no 
longer transmit sap, became ossified, and died, having first 
seeded.” 

In the above there is hardly one item correct as you doubt- 
less know. 

Firstly, — Not a single full-sized bamboo stem ever grows from 
a seed. 

Secondly, — Neither sterns^ nor clumps, mature or become 
silicious (?) in fifteen years. In most kinds the stems are mature 
and fully grown, and often die before fifteen years ; and the 
clumps (in the clumped kinds) generally mature and flower at 
from twenty to eighty years. 

2T4ird/y.-— The inside does not gradually fill up, become ossi- 
fied, and unable to transmit the sap. At times the inside is 
filled with water or deposit of other kinds, one joint in say 
10,000. The hole inside does not become smaller after the 
first year. 

Fourllily, — An individual stem never seeds by itself. When 
the seeding takes place all the stems from one year old to twelve 
or fourteen that are o\iyej^eedsi%iltaneously — an operation rarely 
seen. When a clump seeds the seeding is general (or seems 
to be so here for most kinds of bamboo), and the phenomena 
is seen all over its habitat. The charges Mr. B. brings 
against me, of inconsistency, &c., are due to bis want of prac- 
tical knowledge of the various kinds of bamboo in their 
habitats. 

Imay mention that the kind called '^jati bans,” so common in 
all Assamese and Bengali villages, is called so here because it is 
the best kind or jat,” and as we see the word in “ jati plan- 
tain,” “jati bet," &c. My “ignorance" in regard to planting 
it front seed up here is due to the fact that I have been hero 
only 18 years; and though I have made frequent enquiry from 
old village elders, I have never met one (so far) who remem- 
bers this kind seeding. Indeed all maintain it does not seed. 
It has not done so here seemingly for over 60 years, so what 
could I do ? When 1 planted two large baries (or enclosures 



52 


BAUBOO FOR PAPER 8T4)CK. 


of bamboo) I perforce had to do what every one else did, and 
pat in the stems and root, and tins has been described before 
in your magazine I believe. When a bamboo seed falls and 
germinates, it comes up like a shoot of grass ; other shoots 
coming out from the eyes at the ground during the first year. 
In the second year fresh and larger shoots rise from near the 
ground, and in some kinds their whips are thrown up. The 
seed, never directly and in the one year, gives rise to a so-called 
‘‘ bamboo, or full grown stem. 

In the third year of most kinds a crop of long stems rises 
nearly simultaneously, wiiile a good deni of foliage springs 
around the original shoot and offshoots, from the eyes in which 
these stems arise. In the jati bans^’ the first whips of second 
year iiiay be 16 feet high and an inch thick, nearly solid, and 
are not called bamboos. 

The shoots of the third season may run up 30 feet and be 1 J 
or 2 inches thick in the stem, which rises ai ones of its 
permanent size and thickness in stem and walls. 

The shoots of the fourth year are often full size, t.e., say, 
starting in May, they run up 2 inches or 2^ inches thick, to 
50 feet by October, the foliage not appearing till the full height 
is attained (for obvious reasons.) 

There seems hardly any diflference in all the above if the 
shoots are first from a seed or a halm or root. The gradual 
annual increase in the size of the different crops of shoots or 
stems is what Mr. Routledge seems to have such a difficulty 
in realizing, and which results in his calling other people 
“ ignorant.*' 

Another filing I may mention as being pretty clear in this 
locality, t.e., that, as far as I can see, fully 95 per cent, of the 
clumps of jati*' have grown from planted roots. No one can 
show mo a clump known to have been grown from seed. Most 
of the clumps of this bamboo, found in the depths of old 
forest, are in lines on raised ridges, which show their age, 
besides they have other proofs. 

I may here also re-state the fact that, whether bamboos are 
propagated naturally or artificially, it is the young one or two- 
year old full grown stems alone that throw up fresh stems from 
the rhizome — older ones are nearly useless for propagation ; 
but these young stems are the very ones needed fi)r pulp — old 
ones will not do. What is wanted for propagation is precisely 
what is wanted for pulp, and, if taken, propagating power is 
crippled. This is what I called Mr. Routledge’s particular nut, 
no easy one to crack, and which he as yet does not even seem 
to have got hold of. 

The cultivated kinds here are — 

Isf. — ^The aforesaid Jati,** 50 to 60 feet higli ; stem, S-ineb 
diameter; walls, midstem, fth inch; stems live 10 to 12 years ; 
clumps to 80. 
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2n(i.— Biilnka, 80 to 90 feet hi^h; stem, 4 ineli diameter ; 
walln, say |th to inch; Btem Uvea 10 to 14 years ; clumps 
nuknown. 

3rd. — Kotos (Kaint Wala), 80 to 90 feet liij^li ; stem, 3 to 4 
inches ; walls, ^th to |th inch : stems live 8 to 10 years ; clumps 
unknown. 

Jatis are ^ood for the Imndreda of uses we see ; Bulnkas 
^ood for posts; and the Kotoas were alwa 3 'B planted alon^; the 
bans ^urlis,’^ and formed a thorny impenetrable abbattis. 

The semi-cultivated and wild kinds are ^iven in the sub- 
joined table, with their approximate size when mature 

iWalli >a»<* .Tninta 

1 Kako ... SO' X 4k' i I" clumped BO'' to 24" Sem{.icandent • 

fob age ooano 
and green. 

2 Bijuli... 60' X 2" k" 1" semi-olumped 18" „ 20" St rmghr ; bluish 

stem. 

8 Bojol ... 40' X li' iVtok" A" not clumped 10" „ 12" Scattered in 

forests ; long 
whips; used for 
matting floors. 

4 Mokal... 70' x 4" |" 0 olumpod 20" „ 30" 

6 Beti ... 80' X i" iV' i" dilk> 16" „ 2C" Climbing ; 

brnnohfs inces* 
Ban My. 

6 Watoi... 70' x 3" i" |" not olumped 80" „ 40” L«>iig joints ; 

hills ; water 
tubes, &o. 

7 Dole ... 60' X 21'" i" i" clumped 20" „ 25" Matting for 

floors and walls. 

8 Deo ..20' X li* i" i" semi-clumped 10" „ 12" Do. 

9 Ming .. 90' X 6" i" Ik" clumped 25" „ 80" Water vessels 

among Nagas. 
lipiniB long, 
green stem. 

10 TJrd ... 90' X 7" 2" ditto, dense 10" „ 16" Water feisels 

among Bing- 
phus. Btem 
bluish, joints 
short. 

llModang40' x 2" 0 clumped 10" „ 16” For building. 

12 Eaulam SO' x 2" 0 ditto 10" „ 12" To cook in. 

The properties and economic uses of these are pretty well 

innumerable, and there can be no use in my detailing even the 
little 1 know in regard to them. Viewed solely as crops for 
paper pulp, I may say that the Bijuli, Bojal, Beti, Deo, Modang 
and Kaiilam are useless, and the most likely for this purpose 
among the semi-planted ones, in order of the size of stems, are 
the Urd, Ming, Mokal, Kako ; the two first are in the hills 
seini-planted, and rare, and the Kako is the commonest. 

The Dole and Watoi are in the hills self-sown and common, 
and are, I apprehend, the same as seen all down south to Aracan ; 
the walls are thin, and hence they would give less material. 
Of all kinds I should say the Jati or Buluka the best, unless 
it turned out that the Urd extends rapidly. There are not many 
clamps in each Singphu village, often only one, but the 
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demand for it iH ^rreat, and the people lazy. It is doubtless 
tliis same one that extends to China and Burma. 

1 have planted the Watoi, Ueo, Beti, Ming, Modang, Kau- 
larn by halms; the Bojal and Rako, though used, are too 
common to need planting. 

I have also planted the Watoi from seed and seedlings, six 
inches to a foot high, retaining the grasses and jungle as shade, 
and simply putting four or five seedlings in a hole, and bonding 
the grass over, as an hour^s hot air and sun would kill them. 
About 10 per cent. lived against about 70 per cent, if put iu 
as halms (two or three years old.) 

In all matters, such as the above, I think we should, where 
possible, assist one another, not only by stating what little wo 
may know, but correcting what are obvious errors ; this was 
my aim from the first. 1 nowhere profess to know more than 
a little about bamboos hero, and am very willing to learn more. 
1 do not believe in controversy, but I do in quietly comparing 
notes. Mr. RoiitleJge hopes he has enlightened me, and that 
1 will feel humiliated by my ignorance. I thank him for his 
effort, though where the eulightenineut comes iu 1 cannot yet 
see. 

If the Editor desires it, I will answer as many queries as 1 
can ; otherwise 1 have no desire to continue this subject. 

S. E.‘ Peal. 

ISiBSAOAn, Assam, 

The \Uh June 1882. 

[Notb.— W e are much oblif^ed to Mr. Peal for hie letter. Mr. Routledf^e has also 
boon writing to us ]irivatelj, and the substance of our reply is much what Mr. Peal 
has new given. <-^£o.] 


in Jndia. 

Most of us have had to submit a report on this subject in 
accordance with a late Circular of Government, aud few of us, 
it is to be feared, were able to say much or give information of 
much value. But some may have had their interest awakened, 
and they may very likely be glad to read the following letters 
which we extract from the Asian : — 

During the latter end of last year a reference was made by the 
Secretary of State to the Government of India on the subject of the 
introduction of bee-keepinf^ in this country. The Government of India, 
in the Revenue and Agncultural Department, addressed a circular 
letter to ail local Qovernments and Administrations, calling on them to 
gather all the information available in the districts on the subject. 
We publish the following correspondence from the Punjaub Govern- 
ment, and the Chief Commissioner of Coorg, which has been placed at 
our disposal. 

From the Government of Pnnjauh, No. 37, dated 25M January 1882. 

I am directed to submit the copy of a Memorandum 'by the Rev. 
T. Mayor of the Church Missionary Society on his experiences in bee- 
culture at Banna, in the Derajat division. 
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Memo, by the Rev T. Mayer, dated 7th December 1881. 

Tn teudering my beat thanks for letting me see the Gorernment 
circular (containing an extract from T. W. Thornton, Esq., DC.h, 
C S.I., to His Honor the Lieutenant-Governor, with reference to bee- 
fanning) it gives me great pleasure to send yon some account of Indian 
beet* as far as my own experience goes, and whudi for guidance and 
comparison with other places I have, for the information of the Lieut- 
eiiant-Govemor, roughly illustrated on the appended sheet. So far as 
1 know there are five knds of Indian bees. 

Ho. 1, the commonest and the wildest, is a small black bee with (in 
the workers) a patch of orange on the anterior part of the abdomen. 
They build one comb on the branch of a tree, and nave a very venomous 
sting, winch is compensated for, however, by the delicious purity a^d 
flavour of their honey. 

No. 2 is a bee exactly like the English bee, only a little more yellow. 
It is rare here, but builds, like A pH euefraUieia, in hollow trees. 

No. 3 is the kind you sent me yesterday from Waziriland (Makin)| 
and is the largest bee 1 have ever had to do with. 

No 4 18 a boo 1 can only remember having seen about Lucknow and 
Delhi inside high arched gateways, probably Apu indica, but I believe 
the largest bee in the world, building a comb containing over a cwt of 
honey. 

Mo. 5 is a bee I can only hear of from natives, who say it lives bko 
llonibus (our bumble bee at home) in the ground, and whose honey is 
inferior. My own experience in managing only goes as far as 1, 2, .3. 
1 began in May of this year in my own garden with a wild swarm, 
eut the branch by night, and firmly secured the comb in a bar-frame 
hive, fastening the bough with cords. They swarmed next day and 
wcie again rett:«'ned to the hive, in which they afterwards remained 
until diiven out by white ants while I was away in July and August. 

I began again on my return in October, got a swarm in, 
which stayed, added the young brood of some honey that was 
sent as a present which they hatched out, and also some more honey 
in the comb. This is now a fine strong hive, and is wintering well. 
1 have secuied six since. 

No. 2, the Bannuebi Gholanzi, I got from a tree on the Kobat road. 
We began at 5 o’clock one evening in June to cut them out, but as we 
had six inches of mulberry to cut through, did not secure the comb till 
dark. 1 failed to get tiie queen, and they all wont off in consequence 
next day. 

No 3. The bees brought from Makin yesterday arc really domes- 
ticated bees They are very large <juiot bees, and are farmed by the 
Waziris in a ** ghurrab” with a piece ot leather over the top, into which 
a hole is cut for the bees to enter. 

The Mahsuds and the Afridis also take the greater part of the 
honey, leaving them enough for the winter, and putting hack all the 
brood comb, at least so they all say, though it does not afmear how they 
fasten the brood comb into the “ ghurrah” again. After opening this 
‘‘ghurrah’' yesterday I cut out the few remaining combs, and put them 
in the bar frames, and by niglit all the bees were fairly settled in their 
Dew home. These, if they stay, will make my eighth swarm, all doing 
well, and being fed during the winter with sugarcandy. 

There is no doubt about the profit of bee-keeping if once they can 
be domesticated ; but it is one thing to hive a domesticated swarm, and 
quite another thing to educate a wild bee. There must bo no error 
in the make of the bars of the hive, and they must be taught to come 
in by a door, and nut from north, south, east and west on to their comb 
at once. They must be tiained to build combs parallel, and I rather 
doubt if No. 1 will consent to this. However, it will be a great boon 
tl His Hoaor will take the matter up and encourage the thing. We 



56 


BEE-EBBPINO IN INDIA. 


might yenr soon have an excellent Indian Bee-keeper’s Jonmal, and 
get a full description of all the Indian bees. All the natives here who 
have Heen me working the bees are evidently impressed with the notion 
that I can do what 1 like with them, and seem anxious for me to succeed, 
and very willing to learn. When one gets an extractor made, and show 
them how to take out the honey, and return the comb undamaged, their 
astonishment will probably reach its height. I am sure of this that 
millions of bees perish every year in this district simply for want of 
human knowledge. The honey is taken from them at a time when they 
have probably a brood numbering 2,000 or 8,000 on the verge of coming 
out. The bees go off, the brood comb is chilled, the parent stock can- 
not possibly make another comb before the winter sets in, and probably 
out of a stock of 8,0(K) bees not 600 survive the winter. It is only owing 
to the extreme fertility of queens that they are found to survive at 
all. 

Again bees here have great enemies— the lizards, frogs, tarantulas, and 
last, though by no means least, the chocolate and yellow hornet are 
their deamy enemies, and give them no rest. Ants, too, are troublesome, 
notably the large black ant and the white ant. 

• For prevention from the ravages of the latter I have my hives put 
on ** pucca" stands. Hives for India should certainly be double-waUed 
and double-roofed, and the space between filled up with saw dust, or 
left free for dead air." Probably at some future day an earthenware 
porous double hive, with sand-filled space and a wooden roof will be 
found best of all. 1 am sorry 1 can say so little, but I am convinced 
the thing can be done, as it will influence in no small way (should bee- 
farming have a fair trial) the planting of herbs and flowers so as to have 
a constant succession of food-supply. Mu<4tard, clover, and the flowers 
of the Siris and Shisham are among the best. 1 And bazaar wax so 
much adulterated with the ends of candles (Ozokerit, Ac.) as to be 
practically useless for putting guides on the bars. The honey too in 
the market is much mixed with sugar, and often drawn hot from the 
comb, which gives it a thickened appearance. Possibly next y<'&v 
I may be able to send you a better account of these unciYilized 
races. 

Letter from the Commieeioner of Coory, No. dated the \0th April 1882. 


The quantity of honev produced in Coorg may be roughly estimated 
at 25,000fi)s., of which 14,OOOlbB. is from the domesticated, and 
1 ],(HK)R)S. from the wild bees. The price realized for the former averages 
3 annas the R»., and for the latter, which ih of inferior quality, 2 annas 
the fl). The latter is valued most for the wax The best wax is sold 
at 8 annas 8 pie the lb., and that of the ordinary quality at 5 annas 
9 pie the lb. 

The demand for honey is small. The quantity obtained is absorbed 
by the local consumption, being used with food by most classes of the 
people, and as a cooling drink especially on festive occasions. It is 
usea also medicinally. The ryots of Yedavanad, near Somvarpett, who 
keep bees, sell the honey in the weekly markets in Mysore and South 
i'anara, but not in any large quantity. Some honey is also imported 
from the Munjarabad Taluk of the Uassan District of Mysore for 
local consumption. 

The right to collect honey in the Government reserved forests is 
rented out yearly for about Bs. 270. The wax from wild bees is 
exported by the contractors chiefly to Madras and the ports on the 
Western Coast. Bees are domesticated by villagers in several parts 
of Coorg, but chiefly in the Tedavnnad of the Naujarajapatna Taluk, 
and in the Yelusavirshime Taluk. The domesticated variety is known 
as the Tudv^ or Madik6 (potjvnu). It is a light black bee, with light 
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my wings, about the sise of the common English fly. and is probably 
Uie Jlorea, It might be improved by the substitution of the 
Italian large yellow queen bee, or the ordinaiy queen hohoy bee, 
Apit mell^ca. The Cyprian or American variety of bee might also 
be tried to obtain a crosa. Some of the European planters n:ight be 
entrusted with the experiment, and proper bee-hivt^s should be supplied 
to them. At present earthen pots are used by villagers as bee-mves, 
with holes pierced in them. At the time the bees are expected to swarm, 
in the months of January and February, the inside of the pot is rubbed 
with wax, and they are placed with the mouth of the pot downwards 
in the jungle. Ou the bees collecting inside niber ten or twelve days 
the pots are carefully removed at night to the houses of the ryots, 
where they arc kept uuder the oaves of houses, or under plantain trees. 
The bees extract honey from the bushes and creepers which are in 
flower in the jungle When tho honeycomb has formed in the inside 
of the pot in the months of May and June, the bees are removed by 
raising the pot up slightly, and blowing them aside while it is dark. 
These bees do not sting so badly as the wild variety. Few of them 
are killed in tho process. Another pot is UHu>illy placed afterwards 
over the first, into which the bees creep after tho removal of the combs, 
but generally they effect thoir escape into the jungle. A portion of 
the honeycomb is generally left in the pot as an inducement for them 
to return. Occasionally larva} are found when the ryots delay too lung 
to remove the honeycomb- These are taken and oaten. Those boes 
are found also wild in the jangle in the hollows of trees and in deserted 
white-ant hills. 

The varieties of wild bee, besides tho^ partly domesticated Tudv6 
or Madike bees, are known as tho Hojjenu (tho large bee), Eolu or 
Kaddi Jenee (the stick beo), and iNasaro or Muli Jonoc (the small bee). 
The Hojjenu is a thin long bee of a dark brown color. They form 
numerous fine honeycombs on large trees and on rocks, in the months 
of January, February and March. A jungle tribe called the ''Jain" 
(honey) Kurubai? climb the trees at night, and smoke the bees by 
applying torches. As much as 12 seers of Loni*y is obtained from 
one comb, and as many as a hundred combs may be counted on oue 
tree. They generally return each year to tho same tree, and gather, 
at times, under the roofs of large buildings. A precipitous rock near 
Bamaswamikanve, known as tho **Jaiukal betta" (honey-hill), is 
covered with combs each year. 

The combs arc valued, however, most for the wax, which is exported 
to the coast. The Kolu or Eaddi Jenee is a small black bee about the 
size of a young fly. They are found on hedges and on the branches 
of small trees. The combs are small and round in shape. They give 
little honey, and what is obtained is used mostly medicinally as a euro 
for coughs. 

The Nasare or Muli Jene^ is a very diminutive black bee, which 
builds its comb in the hollows of trees and in the crevices of rocks. 
Tile combs are very small, the wax thin, and both it and the honey, 
which is slightly acid to the taste, are of a black color. It is mostly 
eaten on the spot by the herd boys, who search for it when grazing 
their cattle. Of these varieties none are of any importance except tlie 
Hejjenu, first mentioned, which is probably the Apis dorsata. It might 
probably be domesticated. Their habits are not known to differ from 
those of bees on the plains. — Asian. 
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litotes on some trees gietding Indta-ltubber, b^ fr. 
lenrii itrimen, iiiiector, |lopt lotnnie (hardens# 
Peradentna. 

India-Bubbbr or Gaoutchouo is afTorded by a considerable 
number of trees and shrubs, ebiefiy, if not entirely, members 
of the families Euj^horbiacecBy Artocarpacece and Apocynea. It 
is to be distinguished from guttapercha, which is a product of 
trees belonging to the family Sapotacem. 

In its natural condition in the plant caoutchouc is a milk-Hke 
fluid, and the channels in which it occurs occupy a definite 

E ositiou in the structures composing the stem. It is of the 
ighest practical importance to bear in mind that the milk- 
vessels'’ occur wholly in the bark, externally to the cambium- 
layer or vitally active part of the stem where growth goes 
on. There are noue in the wood, nor in the outer corky, 
papery or green layers, but only in the inner part of the bark, 
and either adjacent to or in its bast or liber-tissue. 

The kinds of rubber-trees at present exciting interest in 
Ceylon are : — 

(1.) Ceara 7?«Z>6cr-<ree.— M anihot Glaziovii, MiXll Arg. 
(2.) Para Rubber-tree . — Rkvba brasiliensis, Mull. Arg. 
(S.) Central American liubber^tree . — Cabtillua elastica, 
Cerv. 

These three are all natives of tropical America, and are in 
cultivation at both Peradeniya and Henaratgoda gardens. Tlie 
two former are North Brazilian Euphorbiaceons trees ; the 
last is Artocarpaceous, and extends over a wide area from 
Mexico as far south as Guayaquil on the west coast of South 
America. 

None of these species has been yet subjected to systematic 
cultivation out of a botanic garden, but the efforts of the Indian 
and Home Governments, extended over many years, have at 
length brought us to the eve of that long-desired result. It 
will, tiierefore, be well to make public wbat is known of tlie 
nature of these plants, of their surroundings in their native 
localities, and of the methods by which the product is obtained 
and prepared. Our information is unfortunately but scanty, 
being mainly derived from the somewhat meagre accounts of 
the few travellers who have had the opportunity of seeing the 
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trees wild, and especially of tlie voteran collector, Hr. R. Cro«s, 
employed by the Indian Government, by whose energfy and 
perseverance they were brought to England. 

From these extracts, and from the results of the cultivation 
of the trees at Peradeniya and Henaratgoda gardens, it is 
hoped that some answer to the numerous questions recently 
addressed to me by planters and others may be given, and 
some gnidauce afforded towards a successful cultivation in 
Ceylon. 

I.— Cbara Rubber — Manihot OlaziomL 

1. Locality^ &o%l and Climate , — Ceara is a coast town of 
Brazil in Lat. 4^ S., and the flat country which runs bauli to 
the bills is described by Hr. Cross as manifestly possessing 

a very dry arid climate for a considerable part df the year. 
This is evident from the fact that mandiocca and other crops 
require to be irrigated. The rainy season is said to begin in 
November and end in May or June; torrents of rain are tfaec 
reported to fall for several days in succession, after which the 
weather moderates for a brief space. According to some 
statements tliere are occasional 3 'ear 8 in which hardly any rain 
falls. This assertion concurs with the aspect presented by the 
country in general. The daily temjierature on board the ship 
ranged from to 85® F., but inland it is often probably 90®. 
The localities traversed by me nowhere seemed to be elevated 
more than 200 feet above the sea.^^ At Pacatuba, about forty 
miles from Ceara, the actual place where the specimens werG 
obtained, the general forest was tolerably high, but the sparse 
small foliage did not afford much shade from the flerce rays 
of the sun. The soil was in places a sort of soft sandstone or 
gravel which was bound up in the most extraordinary manner. 
Neither grass nor weeds grew among this underwood, and 
there was an entire absence of ferns, mosses, and other plaiits.^^ 
In another place somewhat further from the coast, the traveller 
shortly after entering the bush-like forest “ came on a large 
tract of land covered by immense masses of grey granite, 
some of which might be fifty tons or more in weight. These 
had been broken where they lay, and were the result of a 
volcanic explosion. Rounded masses of the same rock also 

cropped out in many places Many good-sized rubber trees 

were growing in the spaces between these granite masses 

The situation was very dry, but no doubt some seedlings had 
sprang up, which, owing to numerous thickets of shrubs, were 
not perceived.^* 

2. Propagation and Planting. Cross’s directions are 
08 follows Seeds are early produced, if the tree is not 
shaded. TItey should be buried m brown sand, kept pretty 
nioist until there are indications of growth, when they may be 
planted out permanently, In some situations where the 
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^ound is rou^h and strong they might be sown broadcast. 
Meantime I would suggest the formation of plantations by 
cuttings, which will take root as easily as a willow. These 
should be taken from the points of strong shoots and may be 
one foot in length. In planting, each cutting may be put down 
In the soil to a depth of six inches. If scarce, the entire shoot 
may be cut into pieces, each possessing a bud, all of which will 
grow if covered with half-an-inoh or so of soil. On loose 
sandy soils or exhausted coffee land, plantations may be formed 
at little expense. Hard, dry, gravelly wastes, if found to 
support any kind of bush, are also suitable sites. Holes might 
be made in strong land with an iron jumper and a stout cut- 
ting put into' each and filled with pebbles. On bare or thinly- 
covered portions of rock the cuttings might be laid down flat, 
and a little heap of stones or any kind of debris^ about tlie size 
of a molehill, piled over each, care being taken that the extreme 
point of each cutting with a bud is left uncovered. I do not 
advocate planting in an entirely barren desert, but wherever 
there is any sort of stunted tree or scrub vegetation, with an 
occasional sprinkling from a monsoon shower, the tree is likely 
to prosper.” 

Experience of the plant in the botanic garden here has 
proved the general accuracy of the above remarks. There can 
be no doubt of the hardiness of the species, its readiness of 
culture, and adaptability to circumstances. It grows equally 
readily from seed or from cuttings ; and, though a native of a 
tropical sea level, thrives well liere in Ceylon up to at least a 
level of 3,000 feet, and on the most barren soils, it has 
succeeded equally in Calcutta and Madras, but the wet season 
appears to have killed it at Singapur, It would 'seem especially 
adapted for the dry and barren districts of our Eastern and 
Northern Provinces, or in the higher districts, but it w’ould not 
be wdse to risk it in localities where the temperature is liable to 
fall below 60^ F. 

Germination of The seed coat is of remarkable 

thickness and very hard, and the natural process of germina- 
tion occupies a long period — it is said more than a year. All 
that is necessary to hasten this, if desired, is to assist the seed- 
coat in splitting. This is best effected by holding the seed 
firmly, and rasping off* witli a file both edges at the radicular 
end.* It is best not to file off the actual end, as it may thus 
easily happen tliat the radicle of the embryo may be injured. 
After this treatment, properly performed, the young plant 
appears above ground in two or three weeks. The seedlings 
require no particular attention. They grow rapidly and may 
be finally planted out at distances of twenty feet. A peculia- 
rity which they share with their close relative the mandioc 


* This end is to he rocouniaed extcrnallj hr possessing lit its side a flat two*lobed 

appeuduge tcclimculb Auoan ub tlie cuibunde. 
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is the possession oC lar^je tubers on the sproadiiijf roots. T|io 
trees at Peradeniya, from which seed has been distributed to 
Burma, India^ Jamaica, &c., flowered at the age of eighteen 
months, and at the present time (at 2^ years ^ the larger ones 
form branching trees about 25 feet or 30 feet high, with a stem 
1 toot 9 inches in circumference at a yard from the base, and 
a smooth, silvery, birch-like bark readily peeling otf ; being 
about half the size of those which Mr. Cross describes, aud 
which may be assumed to have been fully grown. 

3. System of collectinp the Rubber , — 1 quote again from 
Mr. Cross’s report : — This is an operation of a very siiii| le 
description. On commencing to work the collector takes with 
him a stout knife and a handful of twigs to serve as a Iroom, 
Arriving at a tree, any loose stones or dust are swept from 
the ground around the base, and some large leaves are l iid 
down to receive the droppings of milk which trickle down. 
Some do not go to the trouble of sweeping the ground or laying 
down leaves, for which reason the milk adheres to sand, dust, 
decayed leaves, and other impurities. The outer surface of the 
bark of the trunk is pared or sliced off* to a height of four or 
five feet. The milk then exudes and runs down in many 
tortuous courses, some of it ultimately falling on the ground. 
After several days the juice V>ecome8 dry and solid, and is then 
pulled off’ in strings aud rolled up in balls or j)ut into bags in 
loose masses. Only a thin paring should be taken off, just 
deep enough to reach the milk vessels ; but this is not always 
attended to. Nearly every tree has been cut through tlie bark, 
and a slice taken off the wood. Decay then proceeds rapidly, 
aud many of the trunks are hollow. In this condition the 
trees must yield far less milk, and many no doubt are broken 
over by the wind or wither away. Collecting is carried on 
during the dry season only, when rain seldom falls.’' 

Mr. Cross says nothing as to the age of the trees so operated 
upon ; probably the collectors treat all indiscriminately. In 
the sequel of his report, however, he incidentally remarks that 
Ceara rubber may be tapped on attaining a diameter of four 
to five inches," which is the case here in Ceylon after about 
two years' growth. But unless there were a very large number 
of trees in an extensive plantation, this would certainly be 
labor thrown away. The tree, however, comes so early to 
maturity, as shown by the production of seed, that it is impro- 
bable that it attains any very great size. The process above 
described must be, if thoroughly done, almost exhaustive of the 
milk, but in the case of a small stem it would be a work of 
some care and time to so conduct it as to avoid cutting into^ the 
wood, and probably some of the methods afterwards described 
will be preferred. But these are practical difficulties which it 
may be safely assumed the ingenuity of our planters will 
quickly master. 
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IL—- Paba Rubber— brasUiensia. 

1. Loealityj Soilj and Climate . — The town of Para occopies 
a position near the mouth of one of the Tast embouchures of 
the Amazon in about south latitude 1^, but the district of 
the same name extends over a vast forest region to the south 
and west, throughout which and the enormous forests of central 
and Dortliern Brazil this and allied species are abundantly found. 
The climate has been often described and is remarkable for its 
uniformity of temperaturoj usually not exceeding 87° P. at 
midday, or below 74° at night The greatest heat recorded is 
95°, and the mean for the year is 81°. 

The rainfall occurs principally during the months from January 
to June, the maximum being in April, when it reaches 15 inches. 
For the remaining six months of the year very little falls, but 
there are fine days in the wet season and occasional showers in 
the dry. The whole country is covered with dense moist 
forests, and the soil near the numerous and gigantic rivers is 
deep, heavy, and very fertile. During the wet season much of 
the low-lying country near th^ Amazon’s mouths is flooded. 
In the gapoa near ram, visited by Mr. Cross, he found a flat 
district only three or four feet above the highest tides and com- 
pletely intersected with water-courses at low tide, filled with a 
soft rich mud. The forest here, in which caoutchouc-collecting 
was vigorously carried on, was 80 or 100 feet high, and very 
damp and unhealthy, the soil full of moisture and very rich 
and fertile. The young plants, however, were not often observed 
to grow actually within the roach of the tides, but it is evident 
that they must frequently be subject to be partially covered with 
water. 

2. Propagation and Planting , — ^This valuable species as yet 
has been projiagated from cuttings only. No fresh seeds were 
brought to this country, but to judge from dry ones in the her- 
barium of the British Museum, London, they are considerably 
larger than those of the Ceara rubber. Our largest trees at 
Ilenaratgoda, three years old, are thirty feet in height, with a 
slender stem scarcely branched, and about twelve inches in 
circumference near the base; but neither there nor in Pera- 
deniya have they shown any symptoms of flowering. 

Cuttings may bo taken from tiie green lateral twigs as soon 
as they begin to harden ; they strike readily in rich firm land. 
Mr. Cross observes that ^^for planting on inundated lauds the 
period of high flood should be preferr^. Cuttings of greater 
length would be required in tins case, the lower ends of which 
sliould he sliced off in the form of a wedge. The workman 
could take a bundle of these, and wading into the water would 
plant at proper distances, but perfectly upright, taking care to 
pusli each cutting down deep enough iu the soft muddy bottom, 
so that not more than three or four inches is above the surface 
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of the water. TIte aame rule wonld be applicable when plautm<; 
in sludge or soft marsh land. The crowns of the cuttings must 
not^ if possible^ be put under water, as the young growths 
springing therefrom might rot. Se^s will not be found very 
applicable for plauting in watery places or deep mud deposits. 
Some would come np, but a good many would mould auJ 
decay. In the varied course of circumstnuces and conditions, 
slight changes and modifications in the methods of working 

will no doubt suggest themselves It should be planted 

in places where nothing else could be pi*ofitably cultivated, such 
as frequently inundated river margins, marsh land, and mud 
deposits,’’ It would not be desirable to form a plantation in 
any locality where the temperature at any time falls to 60^ F. 

The tree when fully grown dops not exceed a height of abodt 
sixty feet, and the largest trunk measured by Mr. Cross was 
six feet ten inches in circumference at a yard from the ground. 
From the upright habit of the tree it will not be necessary to 
plant at any great distance apart. 

Over 500 plants have been sent from Oeylon to Burma and 
some to the Madras Presidency. An attempt to grow the tree 
in Assam failed. 

3. Collection of the Rubber , — Several accounts have been 
given of this, the fullest and most recent being that of 
Mr Cross, who saw in practice the methods employed in the 
neighbourhood of Para. His description is as follows 

The collectors begin to work immediately at daybreak, or 
as soon as they can see to move about among the trees. Tliey 
say the milk flows more freely and in greater quantity at early 
morn. 1 do not attach much importance to this statement, but 
1 have recorded it. Another and more probable reason is, that 
as rain often falls about two or three o’clock in the afternoon, 
the tapping must be done early, as in the event of a shower the 
milk would be spattered abont and lost. The collector, first of 
all, at the beginuiug of the dry season, goes round and lays 
down at the base of each tree a certain number of small cups 
of burnt clay. At the lesser trees only three or four are put, 
but at the larger ones from eight to twelve are deposited. The 
footpaths leading from tree to tree are likewise cleared of sap- 
ling growths, and the bridges over the gapoe (natural ditches) 
formed at each place by the trunk of a tree are, where necessary, 
replaced. On proceeding to his work the collector takes with 
him a small axe for tapping, and a wicker-basket containing a 
good-sised ball of well-wrought clay. He usually has likewise 
B bag for the waste droppings of rubber, and for what may 
adhere to the bottoms of the cups. These promiscuous gather- 
ings are termed eemambg and form the negrohead’^ of the 
English market. The cups, as already stated, are of burnt clay, 
ancT are sometimes round, but more frequently flat or slightly 
concave on one side, so as to stick easily, when with a small 



64 


NOTES ON SOME TREES YIELDING INDIA-RUBBER. 


portion of clay they are pressed against the trunk of the tree. 
The contents of fifteen cups make one English imperial pint. 
Arriving at a tree tiie collector takes the axe in his right haud| 
and striking in an upward direction as high as he can reach, 
makes a deep upward sloping cut across the trunk, which 
always goes through the bark and penetrates an inch 
or more into the wood. The cut is an inch in breadth. 
Frequently a small portion of bark breaks off from the upper 
side, and occasionally a thin splinter of wood is also 
raised. Quickly stooping down he takes a cup, and pasting on 
a small quantity of clay on the flat side^ presses it to the trunk 
close beneath the cut. By this time the milk, which is of 
dazzling whiteness, is beginning to exude, so tliat if requisite 
be so smooths the clay that it may trickle direct into the cup. 
At a distance of four or five inches, but at the same height, 
another cup is luted on ; and so the process is continued until 
a row of cups encircle the tree at a height of about six feet 
from the ground. Tree after tree is treated in like manner, 
until the tapping required for the day \s. finished. This work 
should be concluded by nine or ten o'clock in the morning, 
because the milk continues to exude slowly from the cuts for 
three hours or perhaps longer. 1 may state that there is a 
great difference among collectors in the performance of these 
duties. Some take care to get good clay previously and 
incorporate it well, so that a very small portion is needed to 
lute the cu\)8 to the trunks ; they also work with neatness and 
intelligence, and invariably collect a good quantity of milk. 
Others, again, do not take the trouble to prepare clay before- 
hand, but merely scrape up a handful when they require it at 
the side of a gapo^ which is often of little consistence, so that 
a large quantity is required to fasten the cups. This class of 
collectors liave often many fragments of clay or other impuri- 
ties in their milk, the result of not following a proper method 
of working. The quantity of milk that flows from each cut 
varies, but if the tree is large and has not been much tapped, 
the majority of the cups will be more than lialf full, and 
occasionally a few may be filled to the brim. But if the tree 
is much gnarled from tapping, whether it grow's in the rich 
sludge ot the gapo or dry land, many of the cups will be fouud 
to contain only about a tablespoonful of milk, and sometimes 
hardly tliat. On the following morning the operation is per- 
formed in the same way, only that the cuts or gashes beneath 
whir^h the cups are placed are made from six to eight inches 
lower down the trunks than those of the previous day. Thus 
each day brings the cups gradually lower until the ground is 
reached. The collector then begins as high as be can reach, 
aud descends as before, taking care, however, to make his cuts 
in separate places from those previously made. If the yield 
of milk from a tree is great, two rows of cups are put on at 
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once, the one as high as can be reached, and the other at the 
surface of the ground, and in tlie course of working, the upper 
row descending daily, six or eight inches, while the lower one 
ascends the same distance, both rows in a few days come 
together. When the produce of milk diminishes in long 
wrought trees, two or three cups are put on various parts of the 
trunk, where the bark is thickest. Although many of the 
trees of this class are large, the quantity of milk obtained is 
surprisingly little. This state of things is not the result of 
overtnpping, as some have stated. Indeed, I do not believe it 
is possible to overtap a tree if in the proportion the wood is not 
left bare or injured. But at every stroke the collector's axe 
enters the wood, and the energies of the tree are required in 
forming new layers to cover those numerous wounds. The best 
milk-yielding tree I examined had the marks of twelve rows 
of cups which had already been put on this season. The rows 
were only six inches apart, and in each row there were six cups, 
so that the total number of wood cuts within the space of three 
months amounted to seventy-two. It grew close to a gapd only 
eight inches above high-tide mark, and being a vigorous tree 
the cups were usually well filled, but with two years or so of 
such treatment the tree would probably be permanently injured. 
It has been supposed that the quality of the milk is better in 
the dry season than during the rains. Such is the case with 
some vegetable products, but as regards India-rubber there 
ought not, 1 think, to he any appreciable difference. In the 
rainy season the milk probably contains a greater proportion of 
water, but, on the other hand, I am of opinion that then a 
larger quantity of milk flows from the tree. No doubt tbe dry 
season is the most suitable for caontcbouc collecting, although 
wherever a plantation is formed with preparing house convenient 
tapping may certainly be always carried on when the weather 

is fine There are two other methods adopted in tapping 

which are chiefly confined to the Upper Amazon and tributaries. 
Both are exactly on the same principle, the materials used 
being oulv a little different. The loose outside bark of tbe tree 
is cleane(f off to a height of about three feet. Beneath, a 
gutter or raised border of clay is pasted or luted to the trunk, 
enclosing one-half of the entire circumference. Cuts are 
thickly made in the bark above this, from which the milk flows 
down to the gutter, whence it is conveyed to fall into a calabash 
conveniently placed. The other mode is by winding round tbo 
trunk the stout flexible stem of a climber, and claying it round 
secnrely so that no milk may escape between the trunk and the 
climber. These plans are not extensively adopted, and can only 
be successfully put in practice where the trees have not been 
previously tapped. There is always a great deal of “ negro- 
bead,’* the result of the distance the milk has to run, and to 
the large quantity of clay employed in the process. 


9 
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** CQllection of the Milk. — Going from tree to tree at a sort 
of running pace, the collector empties the contents of the cups 
into a large calabash, which he carries in his hand. As he 
pours the milk out of each cup he draws his thumb or ibre- 
ti tiger over the bottom to clean out some whicli otherwise would 
adhere. Indeed a small quantity does remain, which is after- 
wards pulled off and classed as sernambt/. The cups on being 
emptied are laid in a little heap at the base of each tree, to be 
ready for the following morning. Tlie trees occur at various 
distances from 10 to 100 yards apart, and as I travelled over 
the intricate net-work of muddy footpaths, I continually felt 
perplexed and surprised that the natives have not yet seen the 
advantages that would be derived by forming plantations, 
whereby more than twice the quantity of caoutchouc might be 
collected in one-fourth the time, and at far less cost and labor.^’ 

The trees are tapped if they have a circumference of eighteen 
or twenty-four inches, and the rough process above described 
is carried on for many years, until the constant and extensive 
injury to the young wood causes their death, for some years 
previous to which event they almost cease to yield milk and are 
practically abandoned. 

It will be advisable, in order to avoid this injury, to employ 
an instrument for cutting so shaped and guarded that it shall 
not be able to penetrate beneath the inner bark. With this 
precaution it will probably be found unnecessary to rest the 
trees as has been recommended by some ; but actual experi- 
ence alone can decide on the method of tapping which will 
secure the greatest yield with the least damage to the tree’s 
general vitality. 

III.— Central American Rubber-tree — Gastilloa elastica. 

1. Locality^ Soil and Climate. — The very extensive geogra- 
phical range of this tree shows it capable of existing under 
considerably varied climatal conditions. The forests in which 
it grows are usually at or near sea-level, but it has been observed 
at an elevation of 1,500 feet on the Pacific coast. The soil 
varies, but the plant avoids marshy or boggy land, appearing 
to prefer warm, deep loam or sauUy clay, and especially affect- 
ing the margins of small running streams where it grows iu 
little groups. A dry or a rainy climate seems equally suitable, 
but a high and equable temperature, which does uot sink below 
60° F. at any time, is essential. 

2. Propagation and Growth, — This is a very much largeir 
tree than those above described, being, when fully grown, of 
the imposing height of 160 to 180 feet, with a stem of 12 to 
15 feet iu circumference. It grows very rapidly. At Henarat- 
goda at two yeara of age it was 23 feet in height. The bark 

tliick, and the wood soft and readily decaying. We received 
but a few plants of this species iu Oejlou, and have had little 
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ox|)erionce iu its maga^ement. No flowers have been yet pro- 
ducedy and Dr. Thwaites did not And cuttings of the ordinary 
kind to succeed well. We are now however endeavouring to 
propagate at Feradeniya by various other methods. 

Mr. Cross has the following remarks : — Trees in good 
situations will produce seeds early, but these will require to be 
planted without delay as drying destroys their vitality.” The 
tree is stated to flower iu January, and the fruit to be ripe in 
April. “ Stout branches, cut into pieces, each possessing a bud 
and covered lightly with soil, will generally be found to grow. 
Strong cuttings, a foot in length and furnished with buds, when 
planted in the usual way, will become strong plants sooner. 
However, the propagation of this tree will not be found so easy 
as the Ceara rubber. In the planting out of youug plants, the 
petiole or leaf-stalk of the lowest or oldest leaf should be 
buried in the soil. By following this simple rule the plant 
commences to grow at once, its growth is vigorous, and the 
trunk symmetrical. But if at the period of planting there is 
much bare stem above ground, then growth is usually slow, the 
plant remains ‘ leggy’ for some time afterwards, and never 
makes a good tree.” Tlie |>latit has a curious habit of drop- 
ping its youug branches, which disarticulate by a regular joint, 
like deciduous leaves, and leave a clean scar on the surface of 
the stem. From what has been said above as to its native 
sites, it would seem that our south-western coast would present 
many favorable localities for this valuable ti-ee. 

3. Collection of the Rubber , — Milk is abundant and flows 
readily, but it is of a somewhat more watery consistence than that 
of the Para rubber. In consequence of the large size of the trees 
it is the practice of the collectors in Panama and other parts to 
cut them down. A groove or ring is first cut round the base 
of the trunk and the milk received into large leaves. The 
tree is then felled, and rings or channels are cut out around the 
prostrate trunk at about twelve or fourteen inches apart,” and 
the rubber allowed to run into leaves or vessels. In Nicaragua 
the trees are tapped with sharp axes in various ways, and the 
trees so much injured that the process is performed at intervals 
of three years. The milk is received into iron pails. It does 
not appear that this species is tapped until it has a diameter of 
sixteen or eighteen inches, which Mr. Gross thinks might be 
attained in six years. 

In conclusion, a few words may be said about the preparation 
required to fit caoutchouc for the market. It is clear that 
mere exposure to the air is sufiioient in some cases to effect the 
coagulation of the milk into a solid mass. This is all the 
preparation apparently that the Ceara rubber receives, which 
comes into the market in balls consisting of the rolled up 
strings pulled off the tree. But it seems that a decomposition 
is liable to occur in the milk if exposed iu any quantity, aud 
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it is usually desirable to reduce it to a solid mass as quickly as 
possible. For tbis purpose the cautious application of dry heat 
18 the best ; the best Para rubber is prepared by being poured 
over a flat paddle-shaped mouldy which is held in the thick hot 
smoke from burning wood and palm-nuts till it solidifies, then 
slit down one side, the mould taken out and the ** biscuit'’ 
bung tip to dry. In several parts of Central America coales- 
cence is efiected by the addition to the milk of the juice of 
certain plants (especially of Calonyction speciosum^ which is a 
common convolvulus here in Ceylon). Tbis causes the separa- 
tion of the caoutchouc, which floats in the liquid like a mass of 
soft cheese, and has to be pressed and rolled to get rid of the 
fluid still remaining in its substance. 

Probably carefully conducted evaporation in shallow pans by 
artificially regulated heat would be found an effective method. 

The purity of the prepared rubber being a matter of first 
importance, all pieces of bark and earth should be removed by 
passing the milk through sieves. Small pieces or thin sheets 
of caoutchouc are preferred to large masses in the market from 
the facility of estimating the purity of the article. 

Absolute dryness of the rubber is also a point requiring the 
greatest attention, and may require hydraulic pressure for its 
thorough attainment. 

As much as 129,163 cwts. of caoutchouc were imported into 
England in 1874, of which 70,866 cwts. was American and 
obtained from the plants here under consideration. The value 
of this latter was £1,007,413. The demand for the best sorts 
is constantly increasing. On the relative market values of the 
various kinds of India-rubber reference may be made to the 
excellent Report on the Caoutchouc of Commerce” by Mr. 
Collins, and printed for the Indian G-overnment in 1872, to 
which 1 am indebted for some of the above information, and 
to a paper by C. R. Markham in tho Journal of the Society of 
Arts” for April 7th, 1876.— (il/ysore Gazette.) 
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|9urnal 0 I and (Sststes Dltanaj^mcni 

Thb number for April con tains an interesting paper on 
Curious and Histos^ic Trees. It is illustrated, some of* tlie pic- 
tures being as good as possible {e.g.y the Burnham Beeches 
in winter)^ and others as bad. 

The Indian Forester will not derive much information from 
the article on forest fires. Attention should, however, be 
paid to the diagram on page 851. In India, wherever wood 
fuel is used by railway engines, the risk from the shower 
of sparks or burning flakes is much greater. Also the 
effects of fire, as noted at page 850, would be very different 
after the fire have passed over some of our grasses 15 feet 
to 20 feet high. 

M. Boppb’s report on the English and Scotch forests is 
reproduced. This valuable paper ought to convince any 
rational person how hopeless it is to expect the English forests 
to serve as models for forest teaching. The English idea of 
forestry is, and always must be, totally different from that of 
countries where large natural forests have to be managed. 
Here we never require to manage places for ornament ; we 
rarely have compact areas of plantation fenced and gated. We 
want our people to get thoroughly imbued with the idea of a forest 
estate, in which natural reproduction is, under the circumstances, 
the most important plan because we cannot afford to do 
otherwise. It is surprising how English foresters misunder- 
stand the application of natural reproduction^’ methods. If it 
pays, artificial reproduction is not objected to. In Germany, 
because the forests are now in a paying condition, artificial 
reproduction is very largely resorted to ; but in a large 
extent of poorly paying natural forest, nearly all our work 
must be directed to natural methods, because we cannot 
afford to do otherwise. Be this as it may, it is not only 
that natural reproduction is to be properly appreciated, 
but the idea of a forest as such, to be assimilated, the whole 
area being managed with a definite object, while effort is 
made to bring it more and more into an ideal condition as 
regards admixture of species and gradation of ages. This 
can be described in books, and verbally explained in the class 
room ; it will never be realized in the mind, and grasped in its 
integrity without a study on the spot : without seeing estates 
Worked for those objects, and by people to whom the idea 
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of the thing; is thorouorhly fatiiiliar. No one in Eng;land ever 
has^ or ever understands, the idea, as can be plainly read 
between the lines of M. Boppe^s genial but honest report. 

The reader will be interested in noticing that the Californian 
** Big-tree^’ must quite give way before an Australian Bigger 
tree/^ Here (at page 872> we have a notice of a specimen of 
Eucalyptus amygdalinay accurately measured^ and growing a 
height of 380 feet without a brauch, the total height being 430 
feet, and the girth 60 feet, at “some distance’^ from the ground. 

CoLONBL> Pearson’s paper on “ The Teaching of Forestry’^ is 
also printed. Not a bad paper either, with this important excep- 
tion, that having told us what is to be taught, he stops just 
before the difficulty, vie., koto to teach it, and how to get the 
plan realized and thoroughly assimilated in a class room at 
Cooper’s Hill, in a country where there is not an acre of forest 
where any one of the conditions can be shown to have been 
realized, or to be in the process of realization. 

Among the papers in the Editor’s Box, some notices of 
remarkable growth of trees .will be found. Notably at Oat- 
lands (Navan, Ireland) deodars are mentioned which, at twenty^ 
two years of age, were 38 feet high, and five feet five inches 
at ground girtli, and four feet two inches at five feet from 
the ground. This is no doubt why the deodar is no good 
for timber in the British Islands ; in the most favorable localities 
in its natural home, the tree would never attain this girth with 
such a relatively diminutive height at all, to begin with ; and 
the girth indicated could not be attained in double the 
time. A note at page 898 is interesting, as showing how 
carbolic acid will destroy or greatly retard the germination 
of seeds. 

In the May number we commend a paper on “Woods and 
their Management,” to show what we have remarked, how 
totally unable all English foresters are, either to understand, 
or to bring home to tbeir minds the absolute difference between 
“ forestry” as required by them, and that which is required 
on the Continent, and in India. 

No one supposes that two years at any forest school completes 
training: it merely lays the foundation of it in right ideas, 
and a thorough appreciation of the end and aim, the methods 
and the obstacles, with regard to natural forest management, 
which as little as possible resembles that of the gated and fenced 
“ plantation,^’ the groups of trees, the park growths, or the 
haphazard arboriculture (which bad legislation has necessitated) 
in Crown-forests, which are the “forests’^ of England and 
Scotland. 

Mr. McCorquod alb’s paper, or rather series of papers, on 
thinning and pruning of forest trees, is continued in this 
number, and will well repay perusal. 

In this number will be found what is (facetiously perhaps) 
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called the “ Discussion” on Colonel Pearson’s paper. Considering 
tliat not one of the speakers showed the smallest appreciation 
of, or made the least allusion to the real difficulties of the 
question of forest training, and that not one of the gentlemen 
pretfont, eminent as they may be in botany and other scienceSf 
Lave any practical or even theoretical knowledge of the subject, 
this discussion was not very valuable : a little rhapsody from 
Sir R. Temple, some appropriate but not very new remarks 
about tlie dangers of forest destruction, the condition of 
Cyprus, &c., &c., &c., and that is all. Anything more utterly 
barren and useless to call a discussion,” on a subject of the 
most vital importance to our Indian forests, we never read. 

The June number we notice a change in the Management 
of the Journal. It now appears under the Editorship of Mr. 
Fkancis George Heath, well known as the author of sevtial 
pleasant books about trees, and editor of a modern edition 
of that charming book, originally brought out with quaint 
tinted illustrations in the end of last century, Gilpin’s Forest 
Scenery.’^ 

Epping Forest naturally occupies a prominent place in this 
number. There is also an article on Forestry in France” by 
Colonel Pearson, whicli is a sort of study or review of 
Broillard, Baqnekis, &c,, &c. We doubt the utility of these 
sliort abstract notices to any forester, and to English foresters 
they are quite useless, unless they lead to a study of the matter 
in detail. 

A paper on Remarks on M. Boppe^s Report” is only one 
more proof of the hopelessness of getting English foresters to 
understand the Continental method ; or that it is not intended 
to be applied to gardens and plantations and arhoi'eta in palings. 
It is curious to note how completely the writer has been 
unable to understand what is meant by “constant annual 
revenue,” by continued improvement in production” and by 
natural reproduction. He does not want these ideas ;-7quit6 
true; they are not essential to his forestry ; — natural reproduction 
is quite an occasionally useful thing, and to his method of 
working, and with the results he obtaiits, by no means of 
pressing importance : quite true again, that these matters are, 
on the Continent and in India, life or death matters ; the 
whole success of our administration depends on them, and that 
is wl)y we object to Indian foresters being sent to Cooper’s 
Hill or a school of “ forestry,” without forests or foresters (as 
we iiiulerstand the term). We know that unless our men start 
with right ideas they will never get them afterw'ards. Forestry 
in England is diametrically and absolutely different from forestry 
in the large natural, uufenced, heavily-burdened, forests in 
India. But forestry in India is essentially the same, in its 
principles, its methods and its aims as the forestry of the 
Coufineut. 
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Jidmiiiistptwtt Import of the fornbag Jrosi- 
ioncg for 1881 - 82 . 

SiNOic writing our review of the India Reports in tlie 
April No., p 401, we have received that for Bombay and Sind, 
which is a publication that, comet-like, makes its appearance in 
Northern India only after rare and variable intervals of time. 
Still more erratic is the Madras one. The library records of 
our office sliew that we have, since the Department was insti- 
tuted, received one or two old Madras Reports, and an occa- 
sional Bombay one. The last of the latter was somewhere 
about 1878, and was an octavo volume, while this is the usual 
foolscap-size green-bound pamphlet, to whose appearance we 
have grown accustomed. It seems to us that the whole system 
of publication of these reports, and of the similar-looking 
reports of the Inspector-General, is wrong. In the first place 
the size is a mistake. In the annual reports, which contain a 
number of forms, it may bo inconvenient to use too small a 
size, but for publications likely to be of general interest, like 
Dr. Brandis’ Suggestions,^^ surely it would be better to print 
them in a smaller type, and of a smaller size, say octavo. Then 
we could put them on our library shelves with some chanee of 
their standing by their own weight, and they would, for all but 
those who like to have foolscap size, because the^ can double 
up tlieir report in two, and tie it with other official papers in a 
bundle, be much more handy to read and consult. But there are 
very few indeed who require to put them in official bundles, 
compared with the great number or readers ; and we venture to 
suggest that it would be a great thing if, instead of the large 
staring type and frequent blank spaces of our reports, and the 
foolscap size, they were to bo printed in smaller type like that 
of an ordinary book or newspaper, and issued in octavo size, 
they could be bound in yearly volumes, and take their place on 
our library shelves in a form which would be convenient and 
admit of easier reference. And why should not some proper 
system of distribution be made? Formerly we used to get 
combined volumes which were very useful, the only mistake 
being that too many were published, and that they were sent 
to divisional, and even sub-divisional, offices, where they 
blocked up the meagre accommodation available, or got thrown 
into corners to be eaten by rats and white ants, or destroyed 
by mould. Now we get separate reports which we bind our- 
selves, but here unfortunately it very frequently happens that 
one or two do not come, and so the set is spoiled. What in our 
opinion would be best would be to have the combined volumes 
(we all like to know what is going on in other provinces) and 
to print them smaller and in a smaller size. Hundreds of copies 
need not be distributed, but some half dozen to each province 
might be sent direct to the Conservator, who would circulate 
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tliem for perusal, and' for eventual file in the libraries of a 
few of the more importaut divisions which are likely to bo 
permanent. There is no good sending publioations to divisions 
which are not likely to be permanent. Such publioations as 
as Dr. Brandis’ “ Burma and North-West Provinces’^ Sugges-* 
tious would have twice their value if they were neatly got up 
in octavo siec, and printed in smaller type, bound more strongly,* 
and made capable of being placed on a library shelf of modest 
dimensions. We see that the proofs of the Manual of Sylvi*^ 
culture” are in foolscap size, and we trust this is only 
preliminary, and that the book* will eventually be of more con- 
venient dimensions. Then, too, as regards publishing the 
general volume, why should not Madras and Bombay be 
included, and the whole bound up in three ordinary volumes-^ 
the first, say, with Bengal, Assam and Burma ; the second with 
the other Northern Provinces ; and the third . Bombay and 
Madras, and distributed in a convenient size and shape ? At an 
average of six copies to each of the 15 circles, under 100 eopies 
only would be required for circulation. We owe apology to 
our readers for starting this subject at the beginning of a notice 
of the Bombay Reports, but hope they will excuse it. We will 
make no more digressions but return to the point. 

The area of forest in Bombay is — 



Beaerved Ft.. 

Protected Ft.- 

Total. 


Sq- milea. 

Sq. milea. 

8q milea. 

Northern Division 

7,771 

1,870 

9,641 

Southern Division 

955 

3,663 

4,618 


8,726 

5,533 

14,259 


That of Sind is not given. 

In the Northern Division the chief forest districts are 
Khandesh, Thana and Nasik ; and the Southern Division, 
Kanara, all these having over 1,000 square miles. 

The general system of working so as to supply the require- 
ments of the population is thus described for the Northern 
Circle : — 

The chief requirements of the people in the shape of forest 
produce are — 

(а) . Timber of small size for house-building, agricultural 

implements, and petty industries. 

(б) . Firewood. 

(c) . Hab material. 

(d) . Grazing and grass. 

‘‘ Very extensive departmental fellings of teak trees, babul and 
jRRgle wood are made in all the districts of the Northern 
Division, and Ae wood is stacked and sold by public auction, 
as a rule, to the highest bidder, and at many of tliese auction^ 
the cultivators and people of the district are enabled to pur- 
chase the wood they require. In the Kolaba District 46,397 

10 
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teak trees were felled in 39 forests scattered over the whole 
district and selected for the purpose, so as to form centres of 
groups of villages. These trees produced 59,483 teak logs, 
rafters and pieces, and 2,164 khandis of firewood ; all this 
material was sold by auction in small lots. In the same way 
in the Deccan, Gujarat and Ratuagiri the material is disposed 
of lot by lot, so that men of small means can compete against 
traders, and that any person may select and buy the description 
of wood required. In the Thana District this system is not so 
much practised ; there the wood is sold by auction or tender in 
lump, but the people of this district have many other sources 
of wood supply ; the Jawhar forests close at band are exten- 
sively worked ; inamdars’ forests scattered all over the districts 
are being carried wholesale into the market ; malki numbers 
with rights over trees vested in their occupants are being strip- 
ped ; and wopd dealers, big and small, are legion. Besides 
free grants are made for plouglis, &c., from trees on malki 
numl^rs over which the rights of Government have been 
reserved at the survey settlement. However, the system of 
temporary auction depots for the sale of small lots will also be 
introduced into Thana next season. Alienated forests and 
private forest and tree properties contribute to supply the local 
requirements of the people in all districts where there are trees 
remaining in inam forests and on occupied survey numbers. 

Firewood is also provided by departmental fellings and sales, 
by contract sales, by a permit system, and from inam and 
private forests. The villagers whose lands are included in 
forest reserves are permitted to remove, free of charge, dead 
fallen wood. Head-loads of dead wood are allowed to be 
taken by the poorer classes for sale in towns and large villages 
either free or on payment of a very small fee. 

Regarding rab material, forest villagers are allowed to cut 
and remove free of charge, grass, and in some cases certain 
kinds of vegetation, in certain classes of forests ; for instance, 
from the Protected Forests’' of Kolaba they are allowed to 
cut and remove 28 kinds, in Poona all but 20 kinds in the old 
gairan lands of the ghat talukas are permitted to be taken. 

Grass and grazing is generally free to forest villagers, 
and to others on payment. The karvi, Strobilanthesj having 
flowered this year in the Konkan forests, cattle being very 
fond of the flower were allowed to graze upon it.’' 

And it is interesting to see that the system of direct sales 
by public auction, the actual fellings being made by the 
Department, is considered the best, for in Bombay also, as in some 
provinces of Northern India, it would scarcely seem that direct 
departmental timber workings really pay. The following 
extract from the Government Review regarding the Kanara Saw 
Mills will explain itself, and require no comment : — 

The Kauara Saw Mills have been worked at a loss of 
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Bs. 102 during the year under review, the receipts being 
Saw Mills. 33,163, and the expenditure, including a 

‘ ^ percentage on capital outlapr for deteriora- 

tion of stock, being Rs. 33,265. In the previous year the loss 
was shown as Rs. 2,223, but then the difierence in the value of 
round and squared logs was not taken into account as it should 
Lave been, and as it has been this year. The defect which 
was referred to in a Government Resolution as a cause of 


loss in the working of the Mills was not the supply of round 
timber, as Colonel Peyton appears to have interpreted the 
Resolution, but the supply of a bad quality of timber, which 
was inferred from the large proportion of wastage as compared 
with that of the previous year. It is quite true, as the 
Conservator states, that one of the objects of getting the 
saw machinery was the utilization of outside slabs and 
what in preparing logs for the depots would be wastage; 
and, although the demand for such slabs is not at present 
great. Government do not desire to interfere with Colonel 
Peyton's discretion in getting such kinds of logs supplied 
to the Mills as he considers most advantageous. The plan 
adopted by Colonel Peyton of utilizing the outside slabs 
by making of them the ordinary native stools, for which there 
is a great demand, is one of many proofs of the ingenuity with 
which be makes his Department minister to the wants of the 
people with profit to itself.” 

The progress of fire-protection works seems to have been 
very fair, as is recorded in the following extract : — 

Increased attention has been given during the year under 
review in the Northern Division to the important work of pro- 
F tfi tecting forests from fire. No less than 

ores rM. 84,«75 per cent, of the whole forest area has 

been guarded by fire traces, and in some districts, notably 
Poona and Satara, there has been a marked decrease of forest 
fires, which the Conservator, Northern Division, regards as 
evidence that there is no real ill-feeling between the Forest 
Department and the people. The Dang forests in Surat, on 
the other hand, almost all the forests in the Mandvi Taluka of 
that district, and half the forest area of the Panch Mahals, 
were traversed by fire. The proportion of the whole forest 
area of the Northern Division which was burned was about 
14 per cent., from which it is evident that there is still room 
for improvement. In many cases the fires were no doubt 
caused wilfully, and some persons were prosecuted and punished 
on that account. His Excellency in Council fully concurs with 
Mr. Shuttleworth that it would not be just or politic to punish 
wild Bbils who set fire to forests without knowing the grave 
consequences of the act ; but efforts should be made to convince 
as many of them as possible as well as of the Warlis, Katkaris 
and Eolis of Thana that the action is criminal, and will, if 
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persisted in, lead to severe pnaisliment. In tbe Sonthem 
bivision forest fires were numerous, thougb in Dharwar fewer 
tlian usual. The Conservator says they are often purposely 
caused by people who consider tbe grass is otherwise spoiled by 
white ants, and for the purpose of motectiog lands from which 
brushwood is taken for manure. The measure of repression 
proposed by Colonel Peyton, vk., to forbid grazing and the 
removal of forest produce from forests which have been burned, 
is severe ; but if the villagers neglect the warnings which are 
given to them, it may be necessary to resort to it. It is gratify- 
ing to learn that in Belgaum the people readily assist the 
guards to extinguish fires, and the people of two villages in 
Sholapur were rewarded for their efforts to repel an immense 
fire which approached from the Nizam’s territory. In 8ind, 
fires were more extensive than in the previous years owing to 
the low floods and the early fall of tbe river. The Conserva- 
tor is not hopeful of the effect of any protective measures 
which can be carried out within a reasonable cost, but Govern- 
ment trust that the subject will continue to engage his 
attention.” 

It is interesting to learn that in Sind the Prosopis glandulota 
has already shewn itself to be a most valuable fodder*tree giving 
two crops of pods yearly. 

The forest results of Bombay were — 



Beceipta. 

Bs. 

Ex^sea. 

JEtd* 

Surplua. 

Us. 

Northern Division 

6,12,710 

5,03,804 

1,09,406 

Bonthern Division 

4,»2,252 

4,27,845 

3,12,627 

1,69,625 

Bind 

2,99,165 

1,28,680 


15,22,807 

11,15,096 

4,07,711 
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CALCUTTA. 

Bangoon Teak* 

Mast Pieces, good large £s. 5 to 12 per running foot ...Qaotations 

nominal. 

Sawn Timbers ••• • • M 80 to 100 per ton ••• Ditto. 

Planks, loiifsr lengths ^ ••• „ 110 to 120 do. ...'1 

BheathiDR Board*, j inch J j20 do. ...V Ditto. 

Boards 1 inch „ 105 to 120 do. ••*) 

Moulmein Teak, 

Square Timbers, 20 to 29 feet long, 

10 to 13 inches square, first-class Bs. 90 to 120 per ton of 50 cubic feet 
Ditto, 20 to 45 feet long, 14 


to 18 inches square 

If 

120 

to 

175 


ditto. 

Second-class Timber ... ... 


90 

to 

98 


ditto. 

Planks, long lengths, first-class ... 


110 

to 

120 


ditto. 

Furniture Planks, 18 to 36 inches 







broad, and 1 inch thick — good... 

}» 

130 

to 

150 


ditto. 

Sheathing Boards, i inch, double 

$t 

130 

to 

135 


ditto. 

Ditto 1 inch ... 

ft 

no 

to 

140 


ditto. 

Scantlings (of sizes) ... ••• 

ft 

60 

to 

125 

per ton. 


Moulmein Cedar, Square Timber ••• 

ft 

65 

to 

70 

ft 


Tbingau and Consohr 

ft 

45 

to 

60 

ft 

Nominal 

Peemah ... ... 

ft 

65 

to 

76 

ft 



American Lumben 


Mast Pieces, large. 
Spars, large 
Mahogany 
Ash Oars 
Sal, small 
Do. large 


American and Colonial Timber, 

... Bs, 0 to 0 per 1,000 snpl.feet. ) Market 
of 1 inch thickness. ) bare. 
••• „ 4 per running foot. Nominal. 

per do. do. Ditto, 
per supl. foot of L inch thick. 

6 per foot. 


••• „ 1*12 

•§• As. 6 


6j to 

^ Bs. 65 to 110 per ton 

Stock of Teak in Calcutta on July Ist^-^ITO tons, 
— Mackenzie^ Lyall & Qo*e Circular, 


Mauritius Ebony 

HOME MABEET. 
... £ 4 per t( 

Ceylon „ 

••• ff IB „ 

Cocas wood 

If 2-10 ,, 

Olive wood 

3-16 „ 

Myall wood 

ft 2 

African blackwood 

„ M6 

West India boiwood 

ff ^ If 

Mahogany, Honduras 

i\d. per foot. 

Do, Cuba ••• 

5| d. to S^d. 

White Cedar ... 

is, per foot. 

^Timber Trades* Journal, 
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Tlie same paper also speaks as follows resrardiDg the Bnrina 
Teak Market : — 

^ Messrs. Dennj, Mott & Dickson inform ns that the posi- 
tion of the market remains substantially unaltered since they 
last reported in March, prices in Burma have been proj^es- 
sively hardening, and shippers do not €nd much reason to 
anticipate that the new season’s wood will cause lower rates. 
Foresters still indicate short supplies and stiffer prices, and as 
their financial position has been undoubtedly strengthened by 
the profitable prices they have secured during the past two 
years, they are now to some extent mas ters of the situation 
and can afford to hold their stocks for some time to oome if 
their views of price are not acceded to. They are well inform* 
ed as to the charters for teak cargoes concluded on this side, 
and also doubtless as to the briskness of the demand for teak 
in Europe, for rolling stock and ship-building purposes, and at 
the same time the consumption in India is so great just now that 
the foresters are more than usually independent of the 
European market. Freights from Burma to the United Kingdom 
are slightly easier, the high prices tending to check forward 
charters. 
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North Carolina, and its Forests of Pine.— A writer in 
tlie Lumberman Gazette says : — In most of the Gulf states 
tiie chief industry of the people is cotton culture, and that 
determines the peculiarities of their life and thought. lu a 
large region of Kentucky, Virginia, and North Carolina tobacco 
is the chief product, and that gives other peculiarities to the 
country people. And now the tar, pitch, turpentine, anil 
lumber are the important products, especially of North Carolina, 
Georgia, and Florida, making another type of southern life. 

There is no place that seems further out of the world than 
the pine forests of Carolina. For half a hundred miles in 
every direction from this place the wind at night finds nothing 
to touch it into music but the harps of straw that hang a 
hundred feet high on millions of pines. This continuous 
monotone is the most lonely sound that ever reached human 
ears. It is as depressing as the constant sigh of the melancho- 
ly, drooping moss of the live oaks along the Gulf const. 
Throughout three or four counties one can frequently ride a 
distance of ten miles without seeing a house or a living thing. 
The roads through this region are always deserted in winter. 
Just at this season, however, one sees the turpentine gatherers 
at work in the forest. Near the railroad, of course, lumber 
waggons are seen, and the smoke of turpentine distilleries and 
saw-mills rises from the pines. The pines monopolize the soil. 
In these extensive forests there is little other growth except 
along the streams. There juniper and poplar abound; there 
too a vigorous undergrowth of smaller trees flourishes. But 
on the highlands, on all the grounds except the immediate banks 
of the streams, little undergrowth can be found. So clear are 
the forests of small trees that one can easily drive a vehicle 
for miles through the primeval regions without the trouble of 
making a road. 

No other tree is as variously profitable as the pine. The 
first money that is made out of it is made by the turpentine 
men. The tree is boxed, that is, a niche large enough on an 
old tree to hold half a gallon of deposit is cut into the tree 
near the ground, and the bark is chipped off for a foot or two 
above the box. The raw turpentine oozes out in summer, drips 
down into the box — such quantities of it I On a large tree. 
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three and sometimes four of these boxes can be cut, between each 
of which, of course, a small strip of bark is left — enough to 
keep the tree alire. Early in the summer the tree workers go 
in the forest. The ' boxers’ box the trees, if the field is a virgin 
forest. Then every week the company of ^ hackers’ go along 
and ^ hack’ every tree a half inch higher, to keep the flow of 
of the turpentine continuous. This ^ hacking’ is kept up at 
the rate of a half inch or an inch a week all summer. 
This can be continued four or five summers. Then the 
tree is hacked 5 or 6 feet high, and as a producer of turpentine 
is valueless. Another company of the tree-workers is the 
^dippers,’ who whip the resinous deposit from the boxes and 
put it in barrels that are placed at convenient intervals. Then 
the raw rosin is carried to the distillery. Thence, of course, 
it goes to the market as rosin and as spirits of turpentine. 
The ^ virgin’ rosin is that which comes from the trees the first 
summer they are boxed. Nothing can be more beautiful than 
the virgin rosin when in its liquid form it flows from the dis- 
tillery and shapes itself into all the fantastic forms of the snow 
crystals and icicles, and of such wonderfully many tints. 

After the turpentine men have made fortunes from the 
pines the same trees have other fortunes for the lumbermen. 
There is more lumber to-dav uncut in North Carolina than in 
all the lumber states of the North-west. A saw-mill here by 
the railroad is a fortune. The yellow or ^ long-leaf’ pine attains 
here its best growth. The trees are branchless for fifty, some- 
times for seventy or eighty feet from the ground ; and they 
are all heart. The sap is very thin. When a tree has been 
drained by the turpentine men for four or five years, the 
lumber is not as good as that of an unworked tree. But no 
expert can tell the difference if the tree has not been worked 
too long.” Speaking of the pine knot, the sine qua non of 
Carolina life, he says : — It even furnishes a medium of com- 
munication bet^seen difierent lovers. The lovers sit by the 
fire, near which fat pine and pine knots are piled in hospitable 
abundance. The Romeo hands a piece of lightwood to his 
Juliet, which is to say, ^ I pine.’ If Juliet is coquettish she 
returns a knot— ^ I pine knot ;’ or she throws his pine in the 
fire — I make light of your pine.’ 

^ The men go clad all year long in a texture of cotton and 
turpentine, and the women go barefoot. They name their 
chief stream the ‘ Devil’s Gut.’ This ‘ gut,’ called Lumber 
River, is as clear as crystal and never failing, let the rains 
fall as they may, and is, even in this region, a good water- 
power. 

A deer hunt reveals the real character of these men. They 
rise early, ride far and arrange the day’s programme with 
earnestness. As hard in appearance as a pine knot, every one 
sits on a log at his stand, waiting for the deer, and if a deer 



NOTES, QUERIES, AND EXTRACTS. 


81 


come, lie will rarely pass. If by any misadventure one do 
pass, when that day is done the veterans gather about the of- 
fender and swear his excuses into silence. Besides a deer hunt, 
there is one other occasion that hrincrs the ru^ygped nature to 
the surface. If fire breaks out amon^ the pines, hundreds of 
men will emerge from a region where it would hardly seem 
that dozens dwelt, every one with a spade, a rake, a horn, and 
an oath. On horseback and on foot they come swiftly from 
the direction of the wind, and under the leadership of the old 
deer-hunting commander and ex-confederate, an array of 
fire-fighters is quickly organized. They form lines of rakemen 
to clear a space, and then the sand-fingers smother the flames 
before they can cross. 

“ Fire-fighting and deer-hnnting are but diversions, however. 
The monotonous life needs quickened influences. They are 
ignorant in the extreme. Generation after generation have 
for a hundred years trodden the same paths, aud they never 
seek new ways. Their employment will be the same as now 
as long as the pine trees last, and a now industry must he 
depended on to bring an era of any notable innovations. 

The nature of their chief industry does not admit of a 
dense population, and the region will suffer little change in 
any way until the pines are exhausted aud the people are 
compelled to devote themselves to agriculture .’^— Trades 
Journal, 

The following is extracted from the Chief Commissioner’s 
review of the Garo Hills Reports of last year 

A Forest Officer was appointed to the district during 
the year, and the report drawn up by Mr. Fisher, proposing 
to take up a large number of forest reserves, was laid 
before the Chief C^ommissioner, and was generally approved, 
subject to further enquiry and to the assurance that no rights 
would be injuriously affected by the operation. In nine cases 
the Deputy Commissioner has settled the bonndaries of the 
reserves, after making full provision for cultivating and grazing 
rights ; but the reports have not yet been sent up for sanction. 
A suggestion bad been thrown out that sal should be every- 
where reserved from felling, as a royaP’ tree ; but Captain 
Maxwell shows that this would cause hardship, as the tree 
grows so generally that no area could hejhiUmed without felling 
^dL He proposes, however, that the sdl trees thus felled should 
not be the property of the jhiimer, if there is a sale for ^ them. 
It may, perhaps, be fair to rule that he should have a right to 
use the timber for his private wants, but not to sell it.’^ 

Lao Industry in the Punjab. — The trade in lac, — the 
production of which in Bengal was the subject of a recent 
article in these columns, is rapidly increasing in the North of 

11 



82 


NOTES, QUERIES, AND EXTRACTS. 


India also. In the Hoshiarpur district of the Fnnjab, the 
trade has developed in much the same way as in the Sonthal 
Pergunnahs. Like the Sonthal Pergunnahs, this district is 
half mountainous in its character, so the natural conditions may 
be somewhat similar. The rainfall is about 35 inches ; the Palas 
or Whah tree {Butea frondoBo) is common ; as also the Beri 
{Zizyphua Jujuha)^ on which latter the lac is most commonly 
here produced. Other trees on which lac is found in these 
parts, besides the two above mentioned, are the Pipal, Siris, 
Banyan, Pilkhan (Ficua veno8a\ Lasura ( Cordia Mym\ Fig, 
Phagura {Ficua caricoidea)^ Gular (Ficua Cunia), The lac pro- 
duced from the Beri is deemed the best. Next to it come the 
qualities produced on the Siris, Kikar and Pipal. There are 
two crops, one in J une and the other in October or November. 
The autumn crop is considered the more valuable. 

The artificial preparation of the lac is understood in many 
villages, but it has not been practised very widely. It seems 
to be now increasing : it is an extremely simple process, and 
consists of putting a twig bearing cells of the insect nearly 
ready to give forth their swarms (or lakhs of young ones, for 
this may be the origin of the name) on the tree on which it is 
wanted to produce a crop. It is necessary, however, to see 
that the twig is in close juxtaposition to the branch of the new 
tree, so that the young ones may readily swarm on to the 
latter, and for this purpose it is best to wrap the twig round 
with dry grass or straw before tying it on. There have hitherto 
been two obstacles to a wider spread of the lac industry in 
the Hoshiarpur district — one founded on reaaoHy the other on 
prejudice. The former relates to the question whether it is 
worth a zemindar’s while to spoil his trees, once or twice a 
year, by cutting off all the shoots — this is simply a question of 
price. The prejudice against lac is curious. There used to 
exist in this district apparently a deep and widespread anti- 
pathy among Hindus, against having anything to do with lac. 
The incrustation was considered a kind of disease or leprosy 
of the tree, and to be an unclean substance. Its red colour and 
animal origin are enough to account for this prejudice. It has 
disappeared to a great extent within the last 12 years, during 
which the value of lac has risen. 

There have been many disputes in the Civil Courts as to the 
relative rights of landlords and occupancy tenants to the lac 
produced on the trees of holdings cultivated by tenants. The 
crop of lac on roadside trees is farmed in their district to a con- 
tractor, who is allowed to cut off twigs and branches of a 
certain thickness. This branch of arboricultural income is 
being extended, and may become very valuable. Lac propa- 
gators are entertained at the proper season, who go along the 
roads, and put twigs bearing the insect on the trees on which 
it will thrive. In this manner many a crooked old Beri or 
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Kikar tree may be made useful. But care requires to be taken 
to confine tbe cutting within due limits, else unsightly loppings 
of big branches are apt to result. Tlie lopping of the brancbes, 
unless the tree is a very large one, is a serious matter for tlie 
vitality of most trees, but not for the Beri tree. It lias a wou<- 
derful facility in sending forth, year by year, long, strong, leafy 
shoots. Hence its great value, in other ways to the zemindar, 
who lops it for his cattle, and uses its long shoots to hedge his 
fields or cattle yard. 

There are small lac manufactories scattered over the Punjab, 
for instance, at Nurpur, Adinanagar, Malsian, Hoshiarpur. 
Tliere is also, we believe, a factory at Delhi. Lac, however, 
appears to be produced in the Punjab, principally in the sub- 
mountain districts. It is sparingly produced at Lahore and 
Amritsar. The coarse lac is brought to the factory by the 
zemindars or middlemen, who purchase it up and down the 
country side. It is first crushed and washed. The deposit or 
sediment left after washing is dried and forms tbe lac-dyo 
( Uang-batti) of commerce. The clean, broken lac is then put 
into cotton cloth bags, stuffed into small bolsters as it were, and 
this bolster is turned slowly over a fire, the lac melting within, 
oozes through tbe cloth, and as it exudes spreads outside the 
bags. When cooled, it forms a pure shining piece of shell lac 
or Chapra^ of orange colour. 

The lac-dye is used extensively as a dye for wool in Kashmir 
(the shawl wool is dyed with it) ; and to some extent in Lahore 
and Amritsar. It is said that much lac is not produced in 
Kashmir ; that it does not thrive in tbe neighbourhood of the 
snows. The manufacture in Hoshiarpur is in the hands of four 
houses of Lalkhriahs who belong to the Khojeh tribe. Shell- 
lac is exported westward from Hoshiarpur, not eastward. The 
eastern market is supplied at Mirzapur, Delhi, and other places. 
But seed-lac, or lac in the raw state, or crushed and washed, 
(not yet melted) is exported eastward. The trade eastward 
amounts to many thousand maunds per annum. — Pioneer. 

Arbor Day in America. — ^Numbers of pretty groves of trees 
inay be found in all parts of the state, planted both as wind-breaks 
for the farms, and also for timber plantations. The tree most 
popular is the cottonwood, which grows very easily, is of 
certain growth, and very luxuriant in foliage; however, 

is valuable for shelter and firewood only, not for manu- 
factures. As an instance of rapidity of growth, there are 
trees in the Platte valley which, planted as cuttings, have in 
thirteen years measured 22-inch in diameter. Little boys are 
tempted by large premiums from their parents to test their 
capacity at tree planting on Arbor Day, and astonishing rapt- 
dity has occasionally been known, one farmer in one day 
having planted from sunrise to sunset 14,000 trees, and in the 
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course of one spring over 200,000. Settlers as fast as they 
arrive aim at accomplishing two things-^first, to break the sod 
for a corn-field ; next, to plant timber shelter. The winds 
which blow from the east are very constant, often fierce, and a 
shelter is of immense value to stock and fruit trees. Hedges 
of white willow, several miles in length, have been laid, which 
at five years from cuttings have made a perfect fence 15 feet 
higli ; one farm alone has four miles of such continuous fence, 
which at four years of age was a complete protection. The 
rapidity of growth in the rich alluvial soil of the Platte valley 
impressibly reminds one of tropical luxuriance. A grove of 
white ash in twelve years has grown to an average of 26 'inch 
in circumference, and 30 feet in height; walnut trees in eight 
years have measured 22-inchin circumference; and 25 feet in 
height ; maple trees in twelve years measure 43-inch round, 
4 feet from the ground ; elms of fourteen years show 36-inch 
in girth, and a foot in diameter ; honey locusts eleven years of 
age are 30 feet high, and 30-inch in circumference ; cotton- 
wood trees of thirteen years^ standing have reached 66-inch 
in circumference, and 22-inch in diameter ; white willow of 
the same age, 45-inch in circumference. 

Such indeed is the fertility of this soil, the growth of wood 
being almost unequalled in any quarter of the globe . — Timber 
Trades Journal, 

It is recorded in the Revue des Eaux et ForSts that a forest 
guard, named Beny, lias pointed out a good plan of getting 
rid of cockchafer grubs from his garden. He digs holes about 
2 feet iu diameter and 2 feet deep, aud fills them with stable 
litter covered over with soil. 

In June, in a day when the sun is hot, the holes are opened, 
and a large number of grubs are then found and destroyed. 
But such a measure would be of very little use in India. In 
1881 iu Darjeeling almost all gardens were visited by these 
cockchafer grubs, who eat oft* not only the roots of bulbs and 
other flowering plants, but stripped the turf from the banks. 
The Superintendent of the Botanic Garden made an estimate 
that he had destroyed about eight millions of them. This year 
the beetle is not uncommon, and it is much to be hoped that it 
will take itself off elsewhere to lay its eggs. 

We hear that Col. G. F. Pearson has been allowed leave, 
and tliat Col. Seaton, the Conservator of Forests in Tenasse- 
rirn, is officiating for him at Nancy. 

Mahogany. — We quote the following from the Building 
News : — There is perhaps no wood with which we are acquaint- 
ed of which so many varieties are known as that we term 
mahogany, or bay wood. The mahogany first introduced, and 
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used mainly for cabinet work, wns tlie dark, dense timber 
termed ^‘Spanish mahogany/’ chiefly imported from San 
Domingo. From this source for many years all the best logs 
were obtained, and the fine old furniture of the Georgian 
period was almost all made of the Sau Domingo wood. Aa 
soon as this supply fell short, other islands in the Antilies and 
the mainland of the isthmus were explored, and quantities of 
excellent wood were obtained from them. The wood from the 
central region of Mexico, and from the island of Cuba, was but 
little inferior to the best qualities from St. Domingo, and from 
the regions farther south, in Honduras, British and Dutch 
Guiana, logs of more fully-grown timber and of vast size were 
obtained. The lighter open grained wood, termed ^‘baywood” 
or Honduras/’ which in its best form may even approaoh 
the quality of the Spanish mahogany, but which chiefly appr :x- 
iraates more nearly the texture of cedar, is now much used 
for joiners’ work. The finest old Spanish wood is so scarce 
and valuable that the bulk of it is probably cut up for veneers. 
The Cuba wood, which takes the place of that formerly brought 
from San Domingo, is mostly small. It comes over in sticks 
rather than in logs, seldom exceeding 2 feet square, and is 
liable to be ^'stainy” or streaked with purple. Some of the 
Central American timber from the interior of Mexico is very 
dense and rich in colour, and perhaps rivals that from Cuba. 

All mahogany darkens in colour on exposure to the atmos- 
phere, tut it is a favourite trick to stain the lighter varieties 
with an alkaline wash in order to give them a darker tone. 
Few woods stand wear and tear better in cabinet work than 
fine mahogany, and the bright rich tints are found in no other 
wood with which we are familiar. It seems probable that all 
the mahogany timber to which we have alluded is the produce 
of the same tree, the Swietenia Mahogani of botanists, so called 
after Van Swieten, a Dutch physician, but evidence on this 
point is rather confusing. The value of mahogany fluctuates 
greatly, and the purchase of this timber is said to be always 
somewhat of a lottery. Buyers test the quality by boring into 
the log with an auger, but this plan is liable to mislead. There 
is a sort of tradition, the truth of wdiich it is difficult to test, 
that Messrs. Broad wood once gave £3,000 for three logs of 
mahogany, all of them cut from one tree. Each balk was 1 5 feet 
in length, and 3 feet 2 inches square. This would give 451 cubic 
feet, aud a price of £6 13e. per cubic foot I In some other 
accounts of this transaction the price named is £2,000, which, 
if correct, would represent £5 9tf. per cubic foot. The cause 
of this extraordinary price is said to have been the extreme 
beauty of the curl,” or figure of the wood which rendered it 
suitable for the production of veneers. Strange to say, this 
liigli-priced mahogany was imported from Honduras, and 
it seems probable that while the northern district of the country 
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bordering on Mexico produces dense and fine qualities of tim- 
ber, the wood grown in the low, swampy districts to the south- 
ward has given a bad name to the mahogany of the whole 
district. 

lu an interesting paper, read at the Society of Arts, by Mr. 
Leonard Wray, in 1859, on “Timber for Ship-building,'’ printed 
in Vol. Yll. of the Society’s “Transactions,” an account is 
given of the cutting down and preparation of this wood for sale, 
and, as touching the density of the best Northern Honduras 
mahogany, we read that its specific gravity equals that of the 
finest Travancore teak, and is superior to English oak. The 
dilficultieB iu felling the wood in the trackless forests and bring- 
ing it to Belize for sale appear to be immense, and all the labour 
has to be done at night by torchlight, owing to the intense 
heat. 

Mr. Wray, in the paper before alluded to, states that maho- 
gany is only classed in the second rate at Lloyds’ among the 
timbers for ship-building purposes. While eight varieties of 
wood are ranked iu the first division, we find mahogany in- 
cluded among the twenty species of timber placed in the second 
class, the reason being that fine, dense mahogany is too costly 
and good for the purpose, while the cheaper baywood, the price 
of which would enable it to be used, comes only in the second 
division. The mahogany of Hispaniola is said to have been 
used by Raleigh for the repair of one of his ships in 1595 ; and 
a Spanish liue-of-battle ship, built at Havanuah, of the finest 
picked timber, when captured by the English and broken up, 
more than one hundred years after she had been launched, was 
found to have every timber sound. The Queen’s own steam 
yacht, the Victoria and Albert, is built of mahogany. 
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1. — Gazette op India — 

No, 262F. — 31*^ March 1882.— 3fr. A. Probationer 

in the Forest Department of the North-Western Provinces 
and Oudh, is appointed a Sub- Assistant Conservator of 
Forests, with effect from the 6th January 1882. 

Mr, Loxjorie will continue for the present to be employed in 
the North-Western Provinces and Oudh. 

No. 258F.— April 1882.— The followinpj oflBcers, who 
have been appointed by Her Majesty’s Secretary of State 
to the Forest Department of India, are appointed Assistant 
Conservators of Forests of the 3rd Grade, with effect from 
the dates specified opposite their nameSi and are attached 
to the Provinces mentioned below : — 


Mr. M. H. Clifford 

Mr. J. H. Lace ... 
„ S. S. Carr ... 
M V. S. Barker 




A. O'. Hobert-Hamp- 
den 

0. A. G. Lillingaton 


ri 


North Western 
Frovinoes and 
Oudh. 
Punjab 
» 

Assam 

North Western 
Provinces and 
Oudh 
Bengal 




4th October 1881 

81st December „ 
80th ,, , « 

Slst January 1882 

2nd „ „ 

23rd February „ 


JIfr. Clifford will be employed in Europe on special duty for 


one year. 

No. 316F. — 19rt April 1882.— i/aAowed Anwar Khan, Sub- 
Assistant Conservator of Forests in Ajmere, is transferred 
to the Central Provinces. 

No. 333P.— 21jf« April 1882.— Afr. W. R. Reynolds, Deputy 
Superintendent of Forest Surveys, is granted privilege 
leave of absence for three months, with effect from the 
15th instant, or any subsequent date on which he may avail 
himself of it. 

Mr. E. F, Litchfield, Assistant Conservator of Forests, 2nd 
Grade, attached to the Forest Survey Branch, is appointed 
to officiate as Deputy Superintendent of Forest Surveys, 
during the absence, on leave, of Mr, Reynolds, or until 
further orders. . 

No. 370F.— 29^A April 1882. — Major F, Bailey, R E., tem- 
porarily appointed by the Notification of this De^rtment 
No. 927F., dated the 11th October last, to bo Officiating 
Conservator of Forests in the Punjab, will revert to his 
substantive appointment of Conservator of Forests of the 
School Circle in the North-Western Provinces, and Director 
of the Forest School. 
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Major Q J. VanSomeren, Officiating Conservator of Forests of 
the School Circle in the North-Western Provinces, and 
Director of the Forest School, is appointed, as a teraporarv 
arrangement, to officiate as Conservator of Forests in the 
Punjab. 

No. 384F. — 8th May 1882. — Mr. D. Brandis, Inspector- 

General of Forests to the Government of India, on special 
duty, is granted privilege leave of absence for three months, 
with effect from the 10th instant, or any subsequent date 
on which he may avail himself of it. 

No. 392P. — llth May 1882. — Mr. E Ludlow^ Assistant Con- 
servator of Forests of the let Grade in the Central Provin- 
ces, is transferred to Assam. 

No. 440P. — 28th May 1882. — Mr. D P- Copeland, Sub- 
Assistant Conservator of Forests in Assam, is appointed to 
officiate, until further orders, as an Assistant Conservator of 
Forests of the 3rd Grade, with effect from the 1st May 
1882. 

No. 476P. — 8th June 1882. — Mr. J, C. Murray, Sub- Assistant 
Conservator of Forests in the North-Western Provinces, is 
appointed to officiate, until further orders, as an Assistant 
Conservator of Forests of the 3rd Grade, with effect from 
the 26th May 1882. 

No. 319 {Military). — 8th June 1882. — The undermentioned 
officer is granted furlough out of India, with the necessary 
subsidiary leave 

Captain O. T. Bingham, Bengal S C., Deputy Conservator of 
Forests, 2nd Grade, British Burma, (p. a.) for two years, 
under Rule IX of the Regulations of 1868. 

No. 611F.— 14^A June 1882. — The Notification of this Depart- 
ment, No. 384F., dated the 8th ultimo, granting three months’ 
privilege leave of absence to Mr. D. Brandis, C.LE., In- 
spector-General of Forests to the Governmeut of India, on 
special duty, is hereby cancelled. 

No. 52 IF. — I8th June 1882 — Mr, B. A. Behsch, Sub- Assistant 
Conservator of Forests in Oudh, is appointed to officiate, 
until further orders, as an Assistant Conservator of Forests 
of the 3rd Grade, with effect from the 1st June 1882. 

No. 534F. — 21s^ June 1882. — Mr, W, E. UArcy, Assistant 
Conservator of Forests of the 1st Grade in Assam, is trans- 
ferred to the Hyderabad Assigned Districts. 

2. — Calcutta Gazette — 

22nd May 1882. — Mr P. jBbJsow, late Sub- Assistant Con- 

servator of Forests, Chittagong Forest Division, was allowed 
privilege leave under chapter X, section 136 of the Civil 
Leave Code, from the Ist to the 14th February 1882. 

18th June 1882. — Mr. O, A. Richardson, Assistant Conserva- 
tor of Forests, Buxa Division and Mr, R. L. Reinig, Sub- 
Assistant Conservator of Forests, Julpigori Forest Division, 
are deputed to attend the course of instruction for two 
months or more at the Central Forest School at Dehra 
Dun, North-Western Provinces, which is to commence on the 
Ist July next. 
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Jfr. H, H, DavtSf Deputy Conservator of Forests, at presenl 
in charge of forest inspectioq in Orissa, is appointed to 
officiate in charge of the Buza Forest Division, during the 
absence of itfr, Itiohardson^ from the date on which ho may 
relieve that officer. 

During the absence of Mr. Beinig, the Conservator of E^resta, 
Bengal, will take charge of the Julpigori Forest Division, 
in addition to his own duties, from the date on which he 
may relieve ilfr. Heinig. 

d —North-Western Provinces Oazette— 

No. 168.-12^4 April 1882.— With reference to the 
Notification by the Government of India in the 
Home Department (Forests), No. 258F., dated 4th April 
1882, republished in the Punjab Oovernment Gazette of the 
13th idem, Mr. J, H. Laosy Assistant Conservator of 
Forests, is posted to the Gujranwala Division, with effect 
from the afternoon of the 80th December 1881 ; and 
Mr. O. 8. Carry Assistant Conservator, to the Lahore Divi- 
sion, with effect from the afternoon of the 29ih idem. 

No, 241. — 12M April 1882, — In continuation of Notifica- 
tion No. 131, dated 3rd March 1882, Mr. N. BearlCy 
Assistant Conservator of Forests, to the charge of the 
Jaunsar Division of the School Circle, during the absence, 
on furlough, of Mr. A. Smythiesy or until further orders. 

No. 285.— 22wd April 1882 — The untaken portion, 

68 days, of the privilege leave granted to Pr. J?. Warthy 
Instructor, Central Forest School, Dejira Pun, by Notifi- 
cation No. 107, dated 28 th February last, is hereby 
cancelled. 

No. 327, — 17^4 May 1882. — Mr. A. O. BolarUBampdefty 
Assistant Conservator of Forests, 3rd Grade, attached to 
the Dehra Dun Division of the School Circle, three months* 
examination leave, to enable him to study Hindustani, from 
the 1st July 1882, or date on which he p[iU7 R^Ri^ himself 
of it. 

No. 850 .t*20^A May 1882. — fiff. 0, Qreigy Assistant Conserva- 
tor of Forests in charge of the Garbwal Division of the 
Central Circle, is granted leave to Burope on medical certi- 
ficate from the 26th May to the 10th November 1882, with 
the usual subsidiary leave. 

No. 358.— 23rd May A. V. Amistapt PpUr 

servator of Forests (attached to the Dehra Dun Division of 
the School Circle), is promoted from the 3rd to the 2nd 
Grade, with effect from rae 5th January 1882. 

No. 372. — 29/& May 1882. — ^In continuation of Notification 
No. 360, dated 20th May 1882, ^r. I. B ffOallgghan 
Deputy Conservator of Forests, Kumaun Division, Central 
Circle, to the charge of the Garhwal Division in that circle 
in addition tp his other duties, during the absence on leave 
of Mr. O. Qreigy or until further orders. 
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4.— Punjab Gazette^ 

No. 162.-*14^A April 1882. — With the sanction of the 
Government of India, Mr. B. B, C. Spread is permitted 
to resign his appointment as a Probationer in the Forest 
Department of the Punjab, with effect from the 28th 
February 1882. 

No. 170. — 2Qth April 1882. — ilfr. E. Forrest^ Assistant 
Conservator of Forests, reported his arrival at Bombay 
on the 28th March 1882, on return from furlough to Europe. 

Mr. Forrest is atteched temporarily to the Direction Division, 
which he joined on the forenoon of the 6th April 1882. 

No. 188,— llfA May 1882. — Under the provisions of section 
5J4 of the Indian Forest Act, 1878, Mr. E. B. Steedman^ 
Settlement Officer, Rawalpindi District, is appointed Forest 
Settlement Officer for the purpose of enquiring into, fet- 
tling, defining and recording the grazing rights existing in 
favour of Pir Sadr-ud-din of Patta Hotar, within the 
limits of the Rakh Margalla declared a reserved forest by 
Funjah Government Gazette Notification, No. 95F., dated 
Ist March 1879. And under the provisions of section 16 
of the aforesaid Act, the Hon’ble the Lieutenant-Governor 
is pleased to appoint Major E. Q. TP^acCy Settlement Com- 
missioner, Punjab, to hear appeals from the orders of 
Mr. E. B. Steedman, in the said case. 

No. 207 .— May 1882. — With reference to Notification 
by the Government of India in the Home Department, 
No. 370F., dated 29th April 1882, republished in Part II. 
of the Punjah Government Gazette of the 11th May 1882, 
Major G. J. VanSomeren assumed charge of the duties of 
Conservator of Forests, Punjab, on the afternoon of the 
10th May 1882, relieving Major F. Bailey y BE. 

No. 232 . — Ist June 1882. — In modification of Notification 
No. 400F., dated 6th November 1878, the Hon’ble the 
Ijeutenant-Governor is pleased to declare that in cases 
where the value of a contract or other instrument in 
matters connected with the administration of forests and 
the business of the Forest Department exceeds Rs. 10,000, 
the said contract or other instrument shall be executed 
either by the Secretary to the Local Government in the 
Civil Department, or by the Junior Secretary in that 
' Department, as may be most convenient in eadi case. 

6.— Central Provinces Gazette-^ 

No. 1488. — 2%tli April 1882.— ilfr. E. LudlotOy Assistant Con- 
servator of Forests, Ist Grade, is transferred from the 
Bhandara District to the Direction Division, which be 
joined on the afternoon of the 2lBt instant. 

No. 1516.— 4t& May 1882. — Mr. B. R, E. Deputy 

Conservator of Forests, availed himself on the forenoon of 
the 18th April 1882 of the three months* privilege leave 
granted to him by Notification No. 1060 of 29th March 
1882. 
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No. 1828 — 26/^ May 1882 — One year'n furlough, under 
section 49 of the Civil Service Code, ia granted to Mr, 22. 
27. C. Whiiiall, Deputy Conservator of Forests, Nimar 
Division, with effect from Ist July next, or the subsequent 
date on which he may be relieved of his duties. 

No. 2018. — lO^A June 1882 — Mr B Assistant Con- 

servator of Forests, 1st Grade, transferred to Assam by 
Government of India Notification No. 892F. of the 11th 
ultimo, was relieved of his duties in these Provinces on the 
afternoon of the 22nd idem. 

No. 2276. — 26fA June 1882. — Mr, O, Taylor, Officiating 
Assistant Conservator of Forests, attached to tho Chanda 
Division, is posted to the charge of the Saugor Division. 

Mr, O. Foster, Officiating Deputy Conservator of Forests, 
on being relieved by ifr. Taylor, is transferred to the 
charge of the Nimar Division. 

6.— British Burma Gazette — 

No, 47. — 25<A May 1882.— Jfr. O, W, Palmer, Officiating 
Deputy Conservator of Forests, reported his return from 
the privilege leave granted to him in this Department Noti- 
fication No. 32, dated the 2 Ist March 1882, on the afternoon 
of the 22nd May. The unexpired portion of his leave is 
hereby cancelled. 

Uo. 48.— Jfr. C. W, Palmer, Officiating Deputy Conservator 
of Forests, is placed ou special duty, with effect from the 
23rd May 1882. 

No. 206.— 8^A June 1882 —At the Departmental Examinations 
held in Kangoon on the 5th and 6th June 1882, under this 
Department Notification No. 510, dated the 1st December 
1880, the following candidates passed in Burmese by tho 
standards mentioned ; — 

Higher Standard, 

Mr, F, W, Thellusson, Assistant Conservator of Forests. 
Lower Standard, 

Mr. T. A. Mauxwell, Assistant Conservator of Forests. 

No. SO.—Vtth June 1882.— Jfr. C. W, Palmer, Officiating 
Deputy Conservator of Forests, reported his return on the 
7th June from the special duty on which he was employed, 
and is permitted to avail himself, with effect from that date, 
of the unexpired portion of the privilege leave granted him 
in this Department Notification No. 82, dated the 2 Ist 
March 1882. 

No. 56—26/A June 1882. — ^Tinder the provisions of sm- 
tions 71 and 73 of the Civil Leave Code, Mr, F, W* 
Theilmson, Assistant Conservator of Forests, 1 st Grade, 
is granted privilege leave for three months from the 24th 
instant, or the date on which he may avail himself of it. 

No. 67.— 26/fc June 1882.— A£r. F, W. Thellusson, Assis- 
tant Conservator of Forests, returned to duty on the 
forenoon of tho 81st ultimo from the examination leave 
granted to him in Notification No. 84, dated the 86th 
March last. 
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No. 62.-— 29fft Jf^fM P. W, Thellmson^ Assis- 

tant Oonbertator of Fotests, 2nd Gtado, is pfotnotad to be 
an Assistant OonservAtot* of Forests, lat Grade, with effect 
from the 16th J line 1882. 

No. 63.— T. A. Hduxidell^ Assistant Consertator of 
Forests, 3rd Gk'ade, is promoted to be an Assistant Gonser- 
vator of Forests, 2ud Grade, with effect from the 9th 
June 1882. 

No. 64. — 29f4 Jude 1882 — Mr, J. Nislet, Officiating 
Deputy Conservator of Forests, received charge of the 
Western Forest Division, Pegu Circle, from Mr, t\ W. 
Palfder, on the afternoon of the 28th April 1882, on which 
date Mr. Palmer availed himself of the leave granted to him 
in this Department Notification No. 82, dated the 2lBt 
March 1882. 

No. 55 —Mr. J. Nislet^ Officiating Deputy Conservator of 
Forests, received charge of the Rangoon Forest Division 
from Mr. P. J. Carter on the forenoon of the 8th May 1882, 
on which date JKfr. Carter availed himself of the leave subsi- 
diary to the special leave granted to him in this Department 
Notification No. 33, dated the 23rd March 1882. 

7.— Assam Gxzicttb— 

No. 10. — 27th April 1882. — Under section 6l of Act VII. 
of 1878 (The Indian Forest Act) the Chief Commissioner 
is pleased to make the following rules relating to the 
collection of drift and stranded timber in the district of 
Cachar 

I. No timber or bamboos found adrift, stranded, or sunk in any 
of the rivers in the district of Cachar, shall be moved to, or 
landed at, any places other thah such as may from time to time 
be notified by the District Forest Ofiicer as depdts for the recep- 
tion of drift timber. 

II. Salvage will be paid for all timber and bamboos eolleotod in 
such depdts at the following rates 

Rs. A. P. 

1. For every raft containing more than five logs ••.6 0 0 

2. For every log in any raft containing not more than 

five logs ... ••• •*• ••. *•. 100 

8. For every single log from 6 to 10 feet in length, and 
from 2 to 4 feet in girth •^. ... ... 0 8 0 

4. For evei^ single log over 10 feet in length and over 
4 feet in girth 

••• ••• 10 0 

6. For every raft of bamboos, 10 per cent, on the valua- 
tion made by the District Forest Officer or any other 
Officer authorised on his behalf ... ... 0 0 0 

III. No such timber aoT bamboos shall be delivered until after 
the receipt of the sum paid as salvage money, together With any 
other expenses incurred on that account, nor be sold otherwise 
than by public auction or at such rates as may be sanctioned by 
the Conservator of Forests, Assam. 

lY. All timber ^ foi^ adrift, beached, stranded, or sunk in any 
river of the district of Cachar measuring less than 5 feet in 
length and 2 fett in girth, except Jarul, Nageswar, and Gandrai 
limber, is hereby exempted from the provisions of section 45 of 
the Indian Forest Act, 1878. 
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T, Anv p^6ii Infritif^ng any ptroviskm of those mtha shall bo 
punished with rif^orons or simpie imprisonmont for a term which 
tnsj extend to six months* or with fiaOi which may extend to 
fve hundred rupees, or with both. 

No. 11 — 9/A May 1882. — ^Tho Chief Commieeioner hereby 
declares tliat the forest laud within the boundaries men- 
tioned below, which forma a portion of that appropriated 
for Oovernment purposes in the neighbourhood of Koliima, 
iu the Naga Hills district, in April 1880« is reserved for 
the growth of timber. 

Jhuming within these boundaries is strictly prohibited. No 
cutting or removal of timber or firewood within these 
boundaries will be permitted except on proper authority 
from the Deputy Commissioner. 

Boundariet, 

From a round hill shown as Station Q- in the Kohima Survey 
Flan, first a line bearing 268 deg , second a line bearing 
160 deg., and the arc of the Poly vadzu ridge intersected 
between these two lines. 

Lines will be cut through the forest, marking these boun- 
daries, and mounds erected at the points where the lines 
intersect the arc of the Poly vadzu ridge. 

No. 123. — 12/A May 1882. — Mr, F S, Barker, AsMstant 
Conservator of Forests, Lakhimpur, is transferred to the 
district of Darrang, during the absence, on deputation, of 
Mr. 21 J. Campbdl, Sub-Assistant Conservator^ or until 
further orders. 

Nos 167.^15^A June 1882 — Privilege leave for three months, 
with effect from the 26th June or the subsequent date on 
which he may avail himself of it, is granted to Jfr. J. T, 
Jellicoe, Officiating Deputy Conservator of Forests, G-oal- 
para Division. 

No. 166.— 28/A June 1882. — Mr> I, >7. CampheU, Sub-Assis- 
tant Conservator of Forests, made over charge of the 
Darrang and Nowgong Forest Divisions to Mr. F. 8. 
Barker, Assistant Conservator of Forests, 8rd Grade, on 
the afternoon of the 8th June 1882. 

No. 168. — 28th June 1882. — Mr. B. Ludlow^ Assistant Con- 
servator of Forests, 1st Grade, on transfer from the 
Central Provinces, reported his arrival and assumed charge 
of his duties in the office of the Conservator of Forests, 
Assam, on the 20th June 1882. 

8.— Bombay Gazette— 

No. 23A6. — 10/A April 1882.— His Excellency the Governor 
in Council is pleased to appoint ilfr. W, 8 aiexton, Deputy 
Conservator of Forests, 2nd Grade, Kan era, to act as 
Conservator of Forests in Sind during the absence of Major 
McBae^ on furlough, or till further orders. 

12/A 1882.— ifeters. /. if- Fernandez and if. VCruz, 

respectively delivered over and received charge of the ofilce 
of the Sub-Assistant Conservator of Forests, Northern 
Division of Kanara, Karwar, on the 4tb A pril 1882, before 
office hours. 
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No. 2434. — 18/A April 1882.— His Excellency the* Governor 
in Council is pleased to appoint Mr, M, D'Cruz^ Officiating 
Ist Grade Sub-Assistant Conservator of Forests, Kanara, 
to act as 3rd Grade Assistant Conservator of Forests, 
and Mr, J. M, Fernandez to act as 8rd Grade Sub- 
Assistant Conservator in the Southern Division, during the 
absence of Mr. W, 8. "Rexion^ or till further orders. 

20/A April 1882. — Meaera. JF. S. Hexton and W, A. Talbot 
respectively delivered over and received charge of the office 
of the Deputy Conservator of Forests, Northern Division 
of Kaniira, on the 15th April 1882, after office hours. ’ 

2nd May 1882. — Meaara. W, A, Talbot and M, UCruz res- 
pectively delivered over and received charge of the office of 
the Deputy Conservator of Forests, Northern Division of 
Kanara, on the 24th April 1882, before office hours. 

8<A May 1882. — Mr, A. D. Wilkina^ District Forest Officer, 
received charge of the duties of District Forest Officer, South 
Thana, comprising the Murbad, Kalyan, Karjat, and Panvel 
Talukas of the Thana District, in addition to the Alibag 
and Pen Talukas of Eolaba District, from Mr. O. K. 
Beiham^ District Forest Officer, Thana, on the 29th April 
1882. 

9/A May 1882. — Mr. Wanton Bamchandra Oaunde, Acting 
Sub- Assistant Conservator of Forests, received charge of 
the District Forest Office, Batiiagiri, from Mr. 8. Hornidye, 
District Forest Officer, Batnagiri, on the 2Gth April 1882, 
after office hours. 

No. 3069. — 10/A May 1882. — Mr. Narayan Ballal Oke, Sub- 
Assistant Conservator of Forests, 1st Grade, has been 
allowed privilege leave of absence for two months and 
twenty.five days from the 24th February 1882. 

11/A May 1882, — Mr. 8. Hornidge, A.M.I.O E ^ Acting 
Assistant Conservator of Forests, 8rd Grade, delivered 
over to Mr. Wanton Bamchandra Oaunde^ Acting Sub- 
Assistant Conservator of Forests, Southern Division, 
charge of the District Forest Office, Batnagiri, on the 26th 
April 1882, after office hours. 

12/A May 1882. — Mr. Bohert Byan^ who was appointed in 
Government Besolution No. 2083 of the 80th March 1882, 
to act as Assistant Conservator of Forests, 3rd Grade, 
reported himself for duty to the Deputy Conservator, of 
Forests, BeJgaum, on the 17th April 1882, after office 
hours. 

17th May 1882. — Mr. J. M. Fernandez relinquished charge of 
the office of the Sub- Assistant Conservator of Forests, 
Southern Division of Kanara, on the 5th May 1882, after 
office hours, and Mr. Sheaho Munjo^ Forest Banger of Sirsi 
Taluka, received charge of the said office on the 6th idem, 

. before office hours. 

18/A May 1882. — Meaara, O. Waddington, Collector of Shola- 
pur, and 8. Mornidge, A M.LC.F., Acting Assistant Con- 
servator of Forests, 3rd Grade, respectively delivered 
over and received charge of the Sholapur District Forest 
Office ou the 29th April 1882, forenoon. ' 
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19/A May 1882 —Megsra, M. D^Oruz nnd J. M, Fernandez 
respectively delivered over and received charge of the office 
of the Sub- Assistant Conservator of Forests, Northern 
Division of Eanara, on the 10th May ldb2, before office 
hours. 

No. 3306 — 20/A May 1882.— Ifr. A. D. Wilkina^ Aesistant 
Conservator of Forests, South Thana Forest District, 
passed on the 3rd ultimo the examination prescribed in rule 
6 of the rules published in Government Notification 
No. 2878, dated 4ith June 1882, for the examination of 
Forest Officers. 

5/A June 1882. — Mr* Annaji Venhatrao^ Sub- Assistant Conser- 
vator of Forests, Kaladgi, who was p;rantcie privilege leave 
for one month in Government Eesolution No. 2949 of 5th 
May 1882, delivered over charge of his office to Mr. Qopal 
Swamirao, Kange Forester of Bagulkot Taluka, on the 
22nd May 1882, before office hours. 

7th June 1882. — Mr* Qanesh Krishna Shahane^ Sub-Assistant 
Conservator of Forests, 3rd Grade, Thana, delivered 
over charge of his office to Mr* Betham^ District Forest 
Officer, North Thana, on the 25th May 1882, after office 
hours. 

No. 3994i.— 21«/ June 1882 — Mr* Annaji Venhatrao^ Sub- 
Assistant Conservator of Forests, Kaladgi, is allowed 
privilege leave of absence for one month, with effect from 
the 22nd May 1882. 

No. 4210. — 30^A June 1882. — Mr, J. M, Fernandez acted as 
Sub-Assistant Conservator of Forests, 3rd Grade, from 
the 4th to the 12th April 1882, vice Mr. Menezea on sick 
leave. 

Mr Shesho Manjir to act as Sub- Assistant Conservator of 
Forests, 3rd Grade, with effect from the date of his 
taking charge, during the absence of Mr. Menezea on sick 
leave, or until further orders. 

0. — Mysore Gazette — 

No. 33. — 12/A May 1882. — ^The following promotions are 
ordered from the first April 1882 

Mr. E, P. Lovery, to be Assistant Conservator of Forests on 
the Local Establishment, on Rs. 200 per month. 

Mr. T. Ahdul Karitn^ to be Assistant Conservator of Forests 
on the Local Establishment, on Rs. 200 per month. 

Probationer Narayan Pao, to be Sub-Assistant Conservator 
of Forests on the Local Establishment, on Rs. 150 per 
month. 

Probationer Mr. Sfephena^ to be Sub-Assistant Conservator 
of Forests on the Local Establishment, on Rs. 150 per 
month. 

[We regret that, as we do not receive the Madras or atnd 
Oazettea, we are unable to give notifications from these 
Provinces ] 
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In announcincr the fact of the transfer of the Editorship of 
the “ Indian Forestkr^’ from Mr. Gamble to Mr. W. R. 
Fisher, of the Dehra Dun Forest School, we solicit the continued 
support of forest officers and of the general public. All our 
readers must feel grateful to Mr. Gamble for the great pains 
which he has taken as Editor since he assumed charge from 
Dr. Schhch in October 1878, and we are glad to say that ho 
has kindly promised his assistance for the future as a regular 
contributor. 

It is now proposed to complete Volume VIII of the quarterly 
senes by publishing the part for January in December, with 
a double number of pages, and to commence a new series in 
monthly parts from the Ist of January .1883. In this we 
have the approval of the former Editors, Dr. Schlich and 
Mr. Gamble. 

The scope of the Indian Forest er*’ will be the same as 
that sketched by Mr. Baden- Powell and Dr. Schlich in the open- 
ing prologue of Volume I, except that Horticulture wdll be added 
to the list of subjects tieated of, as all will doubtless agree 
that a neat garden and a well-stocked orchard are the best 
ornaments of a forester’s compound, and that a good horticul- 
turist will be a good nurseryman. Mr, Gollan, of the 
Saharanpur Botanic Garden, has kindly promised to contribute 
monthly papers on horticulture, and to answer any queries 
sent by our subscribers regarding the cultivation of ornamental 
plants and fruit trees. 

Forwters in India and elsewliere spend a great deal of 
their time in the open air, and have, therefore, splendid oi)por- 
tunities for observing facts of Natural History ; Sud they 
frequently meet with adventures which are interesting to all 
lovers of shikar. Contributions under these beads are always 
acceptable, and should be sent direct to Mr. R. H. E. 
Thompson, of the Central Provinces, who, for the future, will 
wiiduct the Department of this magazine devoted to Natural 
History, Shikar, and Travel, and has also offered to assist in 
identifying any insects, birds, snakes or mammals, which may 
be sent to him* With his assistance, and that kindly promised 

13 
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by Mr. Dutliie, Superintendent of the Saliaranpur Botanical 
Garden, we hope to be able to name plants, and will gladly 
undertake to do so, provided as complete botanic specimens 
as are available be supplied. 

For all questions of forest law, we still count on Mr. 
Baden-Poweirs assistance, and will refer any questions asked 
by our subscribers, for his advice and remarks. 

Mr. Fernandez of the Working Plan’s Branch, now attached 
to the Forest School Circle, has special opportunities for 
studying the nature and growth of forest plants in the different 
provinces of India, and has kindly promised to deal with 
questions of Vegetable Physiology and Sylviculture. 

Dr. Warth^ also of the Forest School, has promised 
to contribute and to superintend the publication of papers 
relating to Physics, Bocks, Minerals, Soils, or Climatology, and 
with the help of the school laboratory and museum he hopes 
soon to be in a position to analyse soils and determine minerals 
and rocks sent to him by our subscribers. 

The Editor, besides the general management of the Magazine, 
will receive all papers concerning forest organization, and the 
utilization of forest produce, and others of a general nature ; 
and he would here express his thanks for the support 
offered by Government to the Indian Forester” in the supply 
of important papers, gazettes, and in other respects. 

It will be a matter of convenience if contributors will 
kindly send papers under any of the heads above sketched 
direct to the gentlemen who have undertaken charge of them, 
and we have every confidence that this division of the labours 
of editorship will prove advantageous. Contributions of all 
kinds will also be received by the Editor, Forest School, Dehra 
Dun. 

The conversion of the “ Indian Forester” from a quarterly 
to a monthly publication has been determined on with the 
object of rendering it somewhat more inviting to correspondents, 
who probably desire speedy replies to their enquiries, and are 
apt to lose interest in matters which can only be discussed 
at intervals of three months ; and the extra labor involved will 
be amply repaid if the facilities thus afforded for recording 
and interchanging experience are freely utilized. 

If each divisional forest officer in India would communicate 
to us any matter of general interest which may occur from 
time to time in his division, the usefulness of our Magazine 
would be greatly increased. 

Besides the greater interest which we hope that under the 
above arrangements our correspondence columns will afford, 
we can promise our readers that several important original 
works and translations will appear in monthly parts in the new 
series. 

In return for the more frequent appearance of tbe Indian 
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Forester/’ we appeal to the esprit de corm of all tnembers of 
the controlling and executive staff of the Forest Department in 
India, and especially to those who may receive l^ieir professional 
training at the Dehra Dun Forest School. We regret to say 
that at present only 43 per cent, of the officers of the superior 
staff, and only a very few Forest Rangers, are on our lists of 
subscribers, but we hope that matters may speedily improve 
in this respect. 

Besides our appeal to forest officers, we claim the support 
of district officers, land-owners, planters, and all who are 
interested in the relations between Man and Nature. 

The importance of forest conservancy, in preserving as much 
of wild nature as is essential for the comfort and necessities 
of an increasing population, is recognized on all hands ; and the 
question of timber and fuel supply, the selection and planting 
of trees along the road sides and in groves, and the preservation 
and extension of natural pastures, are matters of general and 
pressing interest. The only rules yet made for preserving 
game birds and protecting fish in their breeding season, and 
their fry on their way down to the larger rivers, are, we believe, 
those made in our reserved forests ; and all such efforts to 
prevent waste and destruction will meet with attention and 
sympathy in our pages. Our principal object is, however, both 
by independent research and by reviewing the progress made 
in other countries, to further and aid the study of forestry in 
India, so that it may take its place amongst the other arts 
which have become completely naturalized in the country, and 
this can never be realized without tlie sympathy and co-opera- 
tion of all those entrusted with the control of the Indian 
Forests. 


llotes f®r a IBattual «)f 

The following pages are extracted from the rongh draft, 
as it now stands, of Book II of the Manual of Indian Sylvi- 
culture, which is in course of preparation. They are pub- 
lished here, as they deal with subjects which ought evidently 
to be discussed as widely as possible before the Manual takes 
its final shape. ^ , 

Forestry in India is an art of very recent growth, while 
in the United Kingdom there is not only no uniform set of 
technical terms in general use, but, moreover, owing to the 
fact that forest management on a large scale has, for obvious 
reasons, never yet formed an essential part of the State eco- 
nomy, several important ideas, which to the continental forester 
are every-day commonplaces, have not received their expres- 
sion except in seldom-used clumsy periphrases. In drawing 
'ip our technical vocabulary we have hence considered ourselves 
completely unfettered by present practice, save in so far 
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that we have felt ourselves bound to accept current words that 
are logical equivalents of the ideas for which they stand. For 
instance^ there was no reason to exclude the terms stock, crop, 
stool, copse, &c. Then, again, the expressions high forest, 
regeneration, rotation, and several others, which, although 
foreign to purely English ears, are nevertheless recognised in 
India, have been retained without any qualification. Whereas, 
instead of the current term coppice-shoot, we have adopted 
stooUshoot, w'hich the shoot meant really is. A copse may, 
as we all know, be composed wholly or ))artly of root-suckers, 
and the former word would also logically include these shoots 
from the roots. To give one more instance : Instead of the 
expression water-shoots, which at the best is extremely unscien- 
tific and misleading, we have coined the word epicorm ( Em, 
upon, and Kopfiog a stem). 

Tlie most crucial test of a good lingua technica is that it 
should be at once intelligible, and at the same time in sym- 
patliy with the spirit of the vernacular to which it belongs. 
The moment for submitting our technology to the criticism of 
the public in general, and of foresters, British as well as 
Indian, in particular, would have arrived when the entire 
Manual was in print. But in the present case vre are met 
at the ve?y outset with this diflSculty, that year after year 
a certain number of Indian forest officers and subordinates 
are trained at the Central Forest School at Dehra Dun, and 
for their course of instruction we must have a complete set 
of technical terms that have received the sanction of foresters 
working in every part of the world where English is spoken. 
To wait until the publication of the Manual would be to teach 
in the meantime a vocabulary, which must soon after be 
unlearnt. 

The technical terms, with their definitions, which are now 
given, are only such as occur in Chapter II of the Manual 
which immediately follows. The rest will be published in 
some future numVier of the Indian Forester. 

Tlie Chapter of the Manual just alluded to is the very first 
attempt hitherto made to describe in detail, although in as 
brief a manner as possible, the struggle for existence between 
the various plants composing a forest crop. Why certain 
species should predominate at a given age, wliy these or others 
should maintain themselves in the crop, while the rest are gradu- 
ally driven out or left completely in the minority later on, is 
the first question which the forester ought to he able to answer, 
especially in India, where sometimes more than 100 different 
species of trees and shrubs grow together within the limits of 
a single square mile. And it is on account of this very variety 
of species, and the great diversity of tiie effective factors of 
soil and climate that the task of answering it satisfactorily 
is extremely difficult, and certainly impossible for a single 
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individual, witliout the aotive and svinpathetio co-operation of 
foresters in the several provinces and districts of India, 

The *^Indian Forester'* is soon to bec^e a monthly jour- 
nal, and it is earnestly hoped that its more frequent issue 
induce its readers to criticise freely the following extract from 
the Manual of Indian Sylviculture, and offer us the benefit 
of their special experiences. The Manual is intended for all 
the territories under the jurisdiction of the Viceroy of India, 
and illustrations of general principles from districts outside 
the range of our observation are invited, and will supply 
many unavoidable and regrettable omissions. 

BOOK II.— INDIAN SYLVICULTURE. 

PART I.-GENERAL. 

Chapter I. — Preliminary Definitions, 

A TREE is any woody plant branching from a certain height 
above the ground, and capable of attaining a minimum height 
of 25 feet. The term tree*' includes arborescent palms and 
bamboos. 

Trees may be classed as follows : — 

(L) Large trees, those which can attain a height of over 
80 feet, e.g, teak, sal, deodar, &c. 

(u.) Middle-sized trees, those which attain a height of 
between 60 and 80 feet, e.g, sissoo, Anogeissus 
latifolia^ babul, Quercus semecai'pifolia, Quercus 
incanoj toon, &c. 

(Hi,) Small trees, those which attain a height of from 25 
to 50 feet, e.g. Ongemia dalbergioideSy khair, 

. Anogeissus pendula^ Butea frondosa^ ^c, 

A SHRUB is a woody plant incapable of attaining a greater 
height than 25 feet, and which branches at or near the base, 
e.g, the custard apple, Bauhinia racemosa^ citron, Randia 
dumetorunij Murraya Koenigii, the tea plant, Mimosa rubwaulisj 
&c. 

A shrub that assumes the habit of a tree is said to be arbo- 
rescent, e.g,^ Bauhinia racemosa^ Murraya Kcenigii, ^c, 

A woody plant, which never rises very much above the 
ground, is called an undershuub, e.g, Justicia Adhatoda^ the 
I)aper daphne, Desmodium gangeiicum^ ^c. 

The term bush includes iiudershrubs and every degraded 
condition of shrubs and trees, in which the plants consist 
of numerous low spreading branches, such as the various 
species of Zizyphus, oaks, &c., when kept down by fires, 
grazing, constant lopping, &c. 

Tlie word scrub denotes a collection of bushes, shrabs, and 
dwarfed trees. 

The collective name of brushwood is given to all inferior 
shrubs, undershrubs, and other bush-like growth, such as 
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Mimoia ruhieaulUj the IndigoferOB^ Btumea^ Buddleta, de- 
graded forms of ZizyphuB^ Ac. 

The term hbkbaob iocludes all the growth in a forest 
wbich is not woody. 

Any plant which cannot rise to any height above the 
ground; except by attaching itself; as it riseS; to some extra- 
neous support; such as a tree; shrub, post, Ac., is called a 
CLIMBER; e.g,, Bauhinia Vahliiy Spatholobus Roxhurgliii^ 
Millettia aurimlata^ Celaatrue paniculata^ Butea superba^ 
the cane palms, Ac. 

The length of the stem of a tree under its branches is called 
its BOLE; and the mass of branches with their branchlets and 
leaves, i.s.; the whole of the tree above the bole, is called its 
crown. 

The aerial stems of bamboos are called culms, the under- 
ground portion being the rhizome. 

The stem of a palm tree is termed a caudex (plural 
caudices.) 

That portion of the stem which is left in the ground after 
a tree, whatever its age, has been felled, is called a stool. In 
popular language the word stump, besides including stools, 
denotes the whole portion of the bole of the tree that has been 
cut or broken off high above the ground. 

Epicorms are the twigs and the branchlets that develop 
on the boles of trees, when these are suddenly exposed to light. 

Dicotyledonous trees, as distinguished from the Conifers, 
which bear needles, may be termed broad-leaved trees. (This 
term has already been employed in anticipation in Part 1, 
Chapter II, Section iii.) 

Hard-wooded trees, or simply the hardwoods, comprise in 
a general manner all trees with tough and heavy wood, as, 
for example, sal, teak, the TerminaliaSj Ac. Similarly the 
terms soft-wooded trees or the softwoods include all trees, the 
wood of which is more or less soft or spongy, such as 
Bomhax malabaricurn, the SterculiaSf the horse radish 
tree, Ao. 

A forest is said to be pure, when it is composed entirely, or 
almost entirely, of a single species, the other species, when 
any exists, being found only as brushwood or inferior under- 
growth ; sucli are the numerous large stretches of babul, 
of tamarisk, and of Finns longifolia. 

■When two or more species in varying proportions compose 
the growth; the forest is said to be mixed. 

A gregarious tree is one which has a tendency to form 
more or less extended masses of pure forest, as, for example, 
sal, sissoo, Finns longifolia, Ac. Such trees may also be 
called exclusive ; and, as distinguished from them, those trees 
which only grow in mixed forest, may be termed SOCIAL, such 
as teak; Daliergia laiifolia, Adina cordifolia^ Ac. 
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Evbbgebbn trees are those^ the leaves of which persist for 
at least one year^ and do not all fall at th«. samo tinia ; while 
tbose^ the leaves of wliich persist for n shorter time^ and all fall 
within a few days, are termed deciduous. Evergreen treeik 
are, therefore, never leafless, deodar, the pizif^ aud 

firs, man^o, &c., whereas deciduous trees may either be 
leafless during^ a part of the year, as teak, Terminalia 
tomentosa^ Adina cordifolia, babul, or be never quite bare 
owingr to the new leaves comings out while the old ones are 
beiugf shed, as sal, Eugeniaa, Schleichera trijuga, (kc., generally ^ 
and sissoo, Hardwickia binata^ &c., frequently. 

The term canopied forest denotes a collection of trees of 
any age, the crowns of which meet. 

The LEAF-CANOPY is the continuous mass of foliage formed 
by the crowns of the trees of a canopied forest. It is said 
to be COMPLETE, when the branches interlace and form an un- 
broken mass of foliage. It is said to be open, when the crowns, 
although they meet, do not touch each other at every point. 
In the former case, only diffused light can enter the forest 
below the mass of crowns, while in the latter direct light will 
also pass through in patches. The leaf-canopy is said to be 
interrupted, when there are intervals between the crowns of 
the trees. 

By STOCK or crop is meant the entire forest growth stand* 
ing on any given area, and it is said to be complete for any 
age, when it is the maximum quantity which the soil can bear 
at that age. 

To stock or crop any piece of ground means to cover it 
with forest growth. The terms to restock or becrop are 
used when the area in question has once been under forest. 

The DENSITY of a crop signifies the degree of closeness of 
the growth constituting it. 

A REGULAR crop is one in which the leaf*canopy, besides 
being complete, is formed by trees ot nearly the same age 
and size. An irregular crop, on the other band, is one in 
which the leaf-canopy may or may not be complete, but is 
formed by trees of very various ages and sizes. 

A REGULAR FOREST is oue whicb consists of conveniently dis* 
tributed regular crops, representing every stage of growth 
from the nascent plant to the tree fit for felling, and covering 
more or less equal areas or areas of more or less equal pro- 
ductive power. In the contrary case the forest is said to be 
IRREGULAR, all our present natural forests. 

A shoot spriuging up from a stool is termed a stool-shoot. 

A young plant, which results directly from the germination 
of a seed, until it begins to lose its lower branches, is called 
a SEEDLING. 

The term seedling is also conveniently prefiwed ae a gualu 
tying word to tie words sapling, pole and tree (for tlw meanmg of 
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vohich terms see below) to denote that the sapling, pole or 
tree in question has sprung up directly from seed. 

By a further limitation the expression seedling-shoot is 
synonymous with a stooUshoot springing up from a seedling cut 
back either artificially^ or by fircj frost, or any other natural 
cause. 

A ROOT SUCKER or more simply sucker, is an aerial shoot 
given out from a root. 

From the time any woody plant begins to lose its lower 
branches until it has attained a girth of 12 inches it is called 
a SAPLING. 

Thenceforward, until it reaches its full length of bole, it 
is designated by the general term of poi>e. For the sake 
of further subdivision, poles are termed low or HIGH, according 
as they are under or over two feet in girth. 

The pole stage of growth being passed, the plant becomes 
a FORMED TREE. When there is no risk of ambiguity the word 
TREE without any qualification may be used in this sense. 

When a sapling, pole, or tree is the immediate result of 
growth from the stool, the qualifying expression on the stool 
or ON stools will be affixed, or the word stool prefixed to 
those terms. 

A collection of shoots springing up from one and the same 
stool is called a clump. The term clump is also applied 
to the collection of culms composing an individual bamboo 
plant. 

When a sapling, pole or tree has grown up from suckers, the 
term sucker will be prefixed to those words. 

A HIGH forest is a forest composed entirely of seedling 
trees. 

A COPSE is a forest that is composed chiefly of stool-shoots 
and suckers. 

A tree is said to coppice well when it produces itself freely 
from the stool. The verb to coppice is also used in an active 
sense, and means to fell a crop in order to obtain a regrowth 
from the stools of the trees felled. 

To CUT BACK means to fell any plant, younger than a 'formed 
tree, by its base, and this with the object of obtaining, if 
possible, a fresh growth from it. 

To poll or top off a plant signifies to remove its crown. 

A pollard is a tree that has been polled or topped off. 

To exploit a forest or crop means to fell it in accordance 
with the principles of sylviculture. The noun exploitation 
corresponas to tlie verb just defined. 

To regenerate a forest signifies to produce a new crop 
in place of the old. exploited one ; and the regeneration of 
a forest is accordingly synonymous with the substitution of 
the one crop for the other. 

The regeneration of a forest or crop is said to be natural 
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or ARTIFICIAL, according ns the new crop is tbo immediate 
consequence of the exploitation of the old one, or is due 
exclusively to means extraneous to, and i&flependeut of, the 
old crop and its exploitation. 

The name rrgrowth is specially ^jiven to the new crop ob- 
tained by coppice regeneration {vide supra under definition of 
to coppice.) * 

A ROTATION is the number of years fixed for the successive 
and complete regeneration of an entire forest. 

Regeneration, broadly speaking, may be obtained (i), eitlier 
by seed ; or (ii), by stool-shoot, suckers, &c. When the former 
is the case, we have the high forbst rboimb ; and when 
the new crop consists of stool-shoots, suckers or culms, 
we have the ooppiob regime. The regime hence depends 
on the manner in which regeneration is obtained. 

With the same regime, different methods of culture may 
be adopted, each constituting a separate method of treat- 
ment. 

The various species composing a mixed forest may be dis- 
tinguished into three several classes — principal, auxiliary and 
ACCESSORY. 

The pniNCiPAL species is that (there may be one or more) 
which, from the superior value of the produce it yields, and 
the general suitability of the prevailing conditions for its 
favourable growth, necessarily determines and regulates 
the rotation, regime, and method of treatment to be adopted 
in a forest 

Of the remaining valuable species well distributed througli- 
out the forest, or capable of being generally introduced there, 
those are qualified as auxiliary, which, possessing different 
requirements from the principal species, utilize space both 
in the soil and in the leaf-canopy not occu|)ied by the latter, and 
in doing so, promote and improve their growth. 

All other species, which are neither principal nor auxiliary, are 
termed accessory. These are either too slightly distributed, 
or do not attain a sufficiently large size in the forest in question, 
or yield produce of too little value to influence in any way 
the working and treatment of the forest. 

Thus in teak forest, teak would be the principal species ; 
Dalbergia latifolia^ Terminalia tomentosa^ Schleichera trijug 
Pterocarpus Marsupium, Jnogeissus latifoliuj the auxiliary 
BMcies ; and Sterculia urenSy Odina Wodier^ Cochlospermum 
Gossypium^ ^c., the accessory species. In special cases, how- 
ever, iu the present state of the market, Dalbergia latifolia 
Rud some other trees classed as auxiliary (e.g., Hardwkkia 
hinata^ Pterocarpus Marsupium^ provided they are abun- 
dant enough, may become principal species in com* 
pany with the teak. Again in sal forest, sal would be the 
principal species ; Scldcichera trijuga^ Logersivceuxia parvifiora^ 
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Adina cordifolia^ the auxiliary species; and the Tetran^ 
therasj Phoebe lauceolata^ Buchanania latifolia^ Semecarpua 
Anacardium^ Mallotua philippinenaiSf the accessory species. 
Lastly, in deodar forest, deodar would of course be the 
principal species ; the spruce and silver firs, Pinna eacelaa^ 
4*0 , the auxiliary species ; and species of Roaaceay Cornaceea^ 
Celaatrinea^ maples, hollys, &c., would compose the accessory 
class. 

A OOUPB is any area in which a fellinpr has been or is to be 
made, and the produce obtained from the felling is collect- 
ively called the fall. 

To CLBAN FELL a coupe means to remove the entire crop 
standing on that coupe, the corresponding operation being 
termed a clean felling. 

When a coupe is not clean felled, the trees left standing 
are collectively termed the reserve. When the reserve is 
8})ared long enough for a young forest crop to establish itself 
under it, this lower crop is termed the underwood. As dis- 
tinguished from underwood the term undergrowth is generic 
in its signification, and includes, besides the underwood, all 
other brushwood, bushes, herbage, &c., standing under any 
loftier crop of trees. 

The seedlings which make their appearance before the ma- 
ture trees in a coupe are felled will be termed the advanojb 
GROWTH. 

A BLANK is anv area inside a forest which is bare of trees. 

A GLADE is a portion of forest in which the trees are 
scattered. 

The term windfall is applied to trees broken or uprooted 
by any cause whatsoever, generally by the wind. 

Hardy plants are those which resist exposure to frost and 
drought at ail ages, e.y. Zizyphua, khair, sissoo, &o. Those 
which require to be sheltered against frost or drought during 
their early years are termed delicate plants as, for example, 
teak, deodar, Terminalia tomenfoaoj &c. 

Plants which maintain themselves alive under more or less 
dense shade are said to be shade-bearing, e.^., deodar, sal, 
silver fir, Meaua ferreay Hardwiclda binafa^ Dendrocalamua 
atrictuay &c. ; while those which can only live in more or less 
direct sunlight are said to be SHADE- avoiding, e.y., teak, 
Pinna longifoUuy Pinna excelaa, &c. 

Shade-bearing plants may be hardly like Meaua ferrea^ 
Mardwickia binataj Dendrocalamua atrictuay Acacia Catechuy &c., 
or they may be delicatey like the silver fir, deodar, toon, 
2'erminalia iomentoaay &c. 

A plant is said to be growing under cover, as opposed to 
its growing OUT in the open, when it is vertically under the 
crown of another plant. Accordingly the oover of a tree 
means the action exercised by its crowu within the .space 
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betoET included in its vertical projection* Hence Bhad% is not 
synonymous with eoner^ since the latter is stationary, wliile 
tiie former moves with the sun. 

Dormant buds are those which remain concealed under the 
bark, and burst forth into leaf only under stimuhitin^ external 
conditions, especially where, through natural or artificial oper* 
ations, there is an absence or iusuHiciency of other buds to 
carry off the developmental energy of the plant or organ. 

Chapter \1.— Struggle for existence between the individual plantB 
of a forest crop. 

Of the plants produced in a forest only a comparatively 
small number can live the full term of their individual lon« 
gevity. As they develop, besides extending vertically up- 
wards into the air, and downwards into the soil, they spread 
out laterally against each other. But since their lateral 
extensiou, both in space and in the soil, is obviously limited to 
the superficies which the forest actually covers, each one 
naturally struggles to push out its neighbour. In this struggle 
for existence the stronger and more vivacious plants crowd 
against or overtop the rest, which hence gradually succumb 
and disappear one after another at various ages. In other 
words the fittest survive. The conditions that determine 
this survival of the fittest are extremely complicated, and may 
best be studied by examining four separate cases which are 
practically exhaustive. 

These four cases, beginning with the simplest, are — 

(i.) That of a crop composed of plants of the same age 
and all belonging to one and the same species. 

(ii.) That of a crop composed of a single species, but in 
which the plants are of all ages, from the seedling 
just germinating to the tree that has attained its full 
term of longevity. 

(iii.) That of a crop composed of plants of the same age, 
but belonging to more than a single species. 

(iv.) That of a crop composed of trees of all ages and 
belonging to more than one species. 

Section I. — First Case. — Pure crop composed of individuals 
of one and the same age. 

In this case, as long as the plants are small and stand spart, 
they do not impede the free development of each other ; the 
®l''‘uggle for existence begins only when their crowns meet and 
close over the ground. 

All plants require a certain amount of light, less or greater 
according to their species, in order not only to grow but even 
simply to live. Hence those individuals, which do not receive 
Eiifficient light, either because they are overtopped or becanse 
I'hey are too close pressed laterally, must sooner or later die 
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and disappear. The conditions which, in tlie case under con- 
sideration, enable the survivors to gain the victory are, there- 
fore — 

I. Relative innate vigour. — Why one plant should 
possess more innate vigour than another cannot always be 
explained ; we can only recognize the fact when we observe it. 
This relative superiority or inferiority, as the case may be, 
manifests itself as soon as the plants, having left their seed- cap 
to shoot up into the air, begin to assimilate for themselves. 
In a seed bed, containing one and the same soil, and with every 
other condition exactly identical, some plants will be found 
to be naturally larger, more vigorous, and more hardy than 
others. Again, stool-shoots are much larger and stronger than, 
and easily suppress seedlings of their own ago. 

II. Greater suit ability of soil and subsoil. — ^The 
influence of soil and subsoil is of only slight importance in tlie 
case under consideration, as long as two neighbouring plants 
are quite young and small ; since it is seldom, except in ex- 
tremely rocky, stony, or uneven ground, that these elements 
of growth vary from point to point to a sufficient extent to 
influence differently their development. But when the plants 
are large enough to stand some distance apart while still touch- 
ing crowns, this condition may exercise a very marked differ- 
ential effect on their growth. 

III. Death, disease, unhealthy state, or retardation 
OF GROWTH brought ON BY CAUSES EXTRANEOUS TO THE FOR- 
EST, viz : — 

(a.) Attacks of insects and other animals. — Some insects, 
especially the lignivorous kinds, attack chiefly or solely the 
weaker plants ; while others, like certain caterpillars, and 
particularly the various silkworms and the larvae of sawflies, 
and of certain Coleopteray attack all indifferently, and even 
rather affect plants possessing abundant well developed juicy 
foliage. Again, the lac insect prefers the strong juicy shoots 
of vigorous plants to the more or less dry, more or less 
hide-bound twigs of less vigorous individuals. Moreover, 
cattle, goats, and other herbivorous auimals, while they do not 
spare weakly plants, still fall more greedily on strong ones 
with abundant, well -developed, juicy twigs and foliage. 
Lastly, man himself will, as a rule, fell and remove only what 
suits his pnrpoBc, the strong as well as the weak plant. 
Hence it is not invariably, uor generally, the weaker plants 
that succumb to this cause. 

(b.) Attacks of parasitic and epiphytic plants. — Injurious 
parasitic plants will, as a rule, attack only the weaker indivi- 
duals ; while epiphytic plants make uo distinction between 
weak and strong. 

(c.) Damage eaund by climatic influences — frosty droughty 
sunstroke, hail^ rsdn^ tbindy snow^ lightning^ Other con- 
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ditiouB being the same, all plants will suffer equally ^rom these 
causes, especially from frost, drought and hail. But the 
weaker ana lower plant may be sheltered by its more vigorous 
and taller neighbour, which, as often as not, will be so injured 
as to allow the former to get ahead of it. The wind might 
uproot or break off an important limb of the strong tree ; under 
the weight of super! non m bent snow one or more large boughs 
might snap off ; lightning might select the tallest or largesfi 
tree, and so on ; and thus allow the weaker to ooii(]iior in the 
struggle for existence. 

(d.) Damage caused hy Here of course the larger 

and more vigorous the plant is, the greater will its power of 
resistance be; but, as often happens, the large tree might be so 
injured as to throw it hopelessly back in the race of life. 
In the case of conifers and species which coppice badly, the 
smaller plants will stand comparatively little chance of 
recovery. 

(«.) Floods, — Here also it is natural to expect that the 
resistance offered by the strong tree will be greatest; but 
a violent rush of water might lay down or strain and injure 
the roots of the large and vigorous tree, while its weaker 
neighbour, owing to the very fact that it opposes slighter 
resistance, might be bent down for the moment only, to rise up 
again as soon as the flood has passed, and shoot up ahead of it. 

(f.) Injuries caused hy felling j conversion^ and export oper^ 
ations. — The smaller and weaker plants will, of course, on the 
whole, suffer most, but the fall of a large tree is more likely to 
break and throw back for ever plants with a rigid, more or less 
unyielding stem than those which simply get bent down for 
the moment until the fallen tree is removed. 

fgj Climbers, — Climbers kill or at least unfit trees for the 
struggle for existence in four different ways — 

(i.) They may strangle the stems of their supports, narrow- 
ing year after year the channel through which alone 
the sap, pumped up by the roots, can ascend. 

(ii.) They also bend down these stems by their weight. 

(iii.) When they get up into the crowns of their supports, 
they invade and overspread these crowns, which 
cannot, therefore, bear their full quantum of foliage, 
and are also thereby impeded both in their lateral 
and upward development, especially in the latter, 
(iv.) They distort the boles of their supports, and thus 
necessitate the removal of these latter by the 
forester. 

IV. Density of the leap -canopy. — ^It is obvious that the 
plants, which have free space round and over them, will keep 
on growing and survive, while others, taller and stronger than 
they, but less so than their immediate neighbours, succumb 
'under this cause. 
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Every species whatsoever, whether shade-bearin^ or shades 
avoiding:, can form a denser leaf-canopy when yoiin^ than nt 
a later age, and their need for light increases directly with 
age. In a complete crop the density of the leaf-canopy remains 
at its maximum up to tlie time when the trees have nearly 
attained their full length of bole. Thenceforth the leaf-canopy 
becomes gradually sparer, until, at a very advanced age, 
varying with the species concerned, the individual trees 
stand copipletely isolated. 

The more favorable the soil and locality is, the closer together 
can the trees stand at any age; and, in general, the presence of 
sufficient moisture in the soil and in the atmosphere, combined 
with the requisite temperature, increases the ability of a species 
to form a dense leaf-canopy at all stages of growth, by encour- 
aging the development of foliage, and hence the spread, depth, 
and thickness of the crowns. 

All species form a denser leaf-canopy the longer the period 
of vegetation in each year is, for when this period is short, the 
action of light ought, in order to produce the same effect, to 
be more energetic in proportion, and the trees must, according- 
Ij', stand further apart. 

Lastly, the greater the intensity of sunlight at any place 
is, the more shade-bearing does a given species become ; and 
conversely, the less intense the light, as, for instance, on 
northern aspects, in mist and fog-clad regions, under gener- 
ally clouded skies, &c., the further apart will the trees grow, 
and the more will they object to being overtopped. Moreover 
at high elevations diffused light has more effect on vegetation 
than at lower altitudes ; hence the higher a place is above the 
sea-level, the denser will be the growth of any given species. 

If the species composing the crop is shade-bearing, like the 
deodar, silver fir, Quercus incanaj Terminalia tomentosa, 
^<7., or one which at all ages interlaces branches, like the 
khair, species of Zizyphus, Anogeissus pendula, A, latifolia^ &c., 
the struggle for existence is a long and severe one. On the 
other hand, when the constituent species is like the Finf/s 
longifoliay or the Hardtoickia hinata^ the first shade-avoiding 
from its earliest years, and both abhorring the interlacing of 
branches, the struggle is a brief one, and the weaker and 
overtopped plants are soon thrown out of the race. 

ExampUi of the First Case. 

Natural instances of the First Case may be found in the 
tamarisk forests of Sindh and in some of the babul forests 
of tlie same province ; also in bamboo forests, tile constituent 
species of which flowers gregariously. Another striking 
instance is offered by copses of a single species that are clean- 
felled, in which, practically, all the stool-shoots spring up the 
very first season following the exploitation. This of course 
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iaciiides the forest standing on land at one time subjected to 
the barbarous system of cultivation known as jhoomhfff kumri, 
kil^toungya^ dliaya, in the vaiious p>ovinces of India, 
which consists in clearing and burning off all the vegetation 
on the ground, raising one or two crops on the aslies^ and 
then tak^ing up fresh areas, not to return until the forest is 
again old enough to yield a sufficient supply of ashes. Such 
are many of the pure teak copses of the Sathpuras, Ac. 

As artificial examples of this First Case we may quote 
plantatious formed of a single species. 

Section II.— Second Case. — Pure crop composed of indivu 
duals of all ages. 

In this case, contrary to what happens in the one just treat- 
ed, the struggle for existence is always going on without lud 
or relaxation. New plants are constantly being produced 
wherever the lenf-oanopy opens out sufficiently to allow them 
the smallest chance of life. Here the determining conditions 
for the survival of the httest are — 

I. Innate vigour. — The importance of this condition 
is not so great as in the First Case, for Condition V (which see) 
may quite nullify it. 

II. Greater suitability of soil and subsoil.— This 
condition acts here exactly as in tlie First Case, with this 
addition, however, that where the soil is very wet or stiff, the 
older plants possess the advantage ; and, inversely, where the 
subsoil is impenetrable sheet rock or clay, or impermeable to 
water, or, on the other hand, waterless, tlie younger plants are 
able to live, while the older wither, decay, and die off as 
soon as their roots reach this unfavorable subsoil. 

III. Death, disease, unhealthy state, or retarda- 
tion OF GROWTH BROUGHT ON BY CAUSES EXTRANEOUS TO THE 
CROP, vis , : — 

(a.) Attacks of insects and other animals, — The same remarks 
bold here as in the First Case. Besides this, it must be men- 
tioned that animals, especially cattle and deer, are less likeljr 
to damage large than small plants. 

(6.) Attacks of parasitic and epiphytic plants, — Exactly as 
in the First Case. 

(c.) Damage caused by climatic influences, — The remarks made 
under the First Case apply with still greater force here. Young 
plants, coming up under lofty trees, will be perfectly safe 
Against frost, hot and cold winds, snow, and, to a great extent, 
from drought and bail; on the other hand, the drip from the 
trues above might prove dangerous to young seedlings. Again, 
the older individuals, with large and long roots, extending 
everywhere in the direction of moisture, are guaranteed 
against the severest and most protracted drought. 

(d.) Djamage caused by The effect of this conditioa 



112 


NOTES FOR A MANUAL OF SYLVICULTURE. 


is the same as in the First Case, except that the yonnj; plants,; 
as compared with the formed treea, especially if they are 
conifers, and hence, as a rule, unable to shoot up a^ain from 
the collum of the root, stand little chance of resisting a 
fire. 

(e.) Floods.— In this case there can be no doubt that tlie 
larger trees of the crop will resist mnch stronger and heavier 
floods than their smaller companions, even if the species in 
question is a denizen of flooded land. For further observations 
refer to the First Case under the same head. 

(/.) Injuries caused by felling^ conversion and export oper^ 
at%ons.—\i is obvious that the younger and more slender the 

S lant is, the more damage will it suffer from this cause. 

ievertheless, within certain limits, the younger tree will recover 
sooner than an equally damaged old tree. 

(g,) Climbers. — Exactly as in the First Case. Climbers are 
no respecters of age, nevertheless a large tree will obviously 
succumb less easily when attacked than a smaller one. 

IV. Density of the leaf-canopy. — All the remarks made 
under this head in the First Case apply with more force here. 
As said there, the young plant of any species is more shade* 
bearing than its older fellows, and this difference is most 
marked in the case of trees that are very partial to light, like 
the teak, Sardwkkia, Pinus longifoliuj sal, &c. 

V. Age. — In a general sense the older plant will be 
stronger than one some years younger ; but a time arrives 
when the vigour of a tree diminishes, its crown 
contracts and becomes spare, letting in light and form- 
ing gaps in the leaf-canopy. The younger trees, hitherto over- 
topped by it, but now endowed with greater vigour, are 
henceforward able to push up through these openings, pressing 
in still more the crown of their old companion until they finally 
hasten its death. 

Examples of the Second Case. 

Instances of the Second Case are abundantly offered by 
large tracts of Pinus longifolia forest in the North-West 
Provinces and the Punjab ; of babul and of sissoo in Northern 
India, in Sindh, and in the Northern Deccan ; of khair and 
of sal in Northern and Central India ; of Hardwickia in Cen- 
tral and Southern India ; of Mesua ferrea in Assam, &c. 

Secxioii III. — Third Case. — Mixed crop composed of indivk 
duals of one and the same age. 

In the two preceding cases we had to deal with pure crops, 
the individuals of which necessarily differed from each other 
only in respect of comparative vigour, size, and age. In this, 
the Third Case, a very complicated element enters, for no two 
species, however similar to each other they may be, can 
possess the same habit of growth, or the same requireineuts 
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ns to soil^ climatio influences, and locality^ or the same longe* 
vity or vitality, or the same liability to danmi^e from various 
causes, or equal facility of reproduction, &c. Hence the con- 
ditions which determine the survival of the fittest plants of 
the crop are much more numerous, and extremely compliOated 
by their acting simultaneously, and often more or less nulli- 
fying each other, or producing joint effects which sometimes 
defy analysis. Their consideration is also all the more diffi- 
cult, as they run one into another^ and cannot always 
studied apart. 

I. Innate vigour. — Though not less important here than 
in the two preceding cases, this condition has not so far reach- 
ing an effect as those which follow, for these latter may 
totally nullify any advantage possessed by a plant in respect 
of innate vigour alone. 

II. Greater suitability of boil and subsoil. — The 
influence of this condition is extremely great, and is sometimes 
llie sole eflTecti ve cause of a forest being more or less pure. 
Thus, for instance, the eng (Dipterocarpna tithermlatua ) will 
drive out all other species from laterite in Burma, the Termv^ 
nalia tomentosa the teak from wet binding soils in the Central 
Provinces. The sissoo alone can grow on the alluvial shingly 
banks and beds of some rivers ; and so on. Even in a limited 
area the soil may vary from point to point in respect of one 
or more of its principal properties — physical and chemical 
composition, depth, hygroscopic! ty, compactness — all these 
various differences favouring one species at the expense of 
another, besides producing marked diflerences in the vigour of 
plants of the same species. 

On shallow soils resting on a compact subsoil, surface-feeders 
will thrive better than trees that send their roots deep into 
the ground ; and similarly species that throw up suckers than 
others not possessing that faculty, which, indeed, is increased 
in such soils. 

The soil also influences reproduction to a very considerable 
extent. If it is hard or caked at the surface, or dry, species 
producing seed which germinate with difficulty, ( e g., teak, 
Ac.), or are so large that they are either washed away or 
insufficiently covered (teak, the Terminaliaa)^ stand little 
chance against such of their companions as produce smaller 
seed that is caught in little crevices or depressions {Anogeissusj 
Rhododendron^ Ac.), or seed that germinates more readily (sal, 
&c.). Moreover in such soils, species, "the young seedlings 
of which develop a strong taproot, capable of forcing itself 
into the ground (e.g , teak, sal, Ac.), are bound to prevail 
over their less favoured companions. In loose, free, moist 
soil the victory will obviously be little dependent on the size 
of the seed. 
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III. Death, disease, unhealthy state, or retabda^ 
moN OF growth, brought on by causes extraneous to the 

FOREST, viz . — 

(a.) Attacks of insects and other animals. — The remarks 
made under this head for the first two cases are equally appli« 
cable here. Besides this, we know that with many insects 
certain species are characteristic of, and limited to certain kinds 
of trees, that cattle and deer will greedily devour the foliage 
of some kinds and leave others untouched ; and so forth. Thus, 
for instance, it is not uncommon to see every teak leaf over 
large tracts of the Central Provinces eaten up by a certain 
species of caterpillar in the space of a few days, while the 
foliage of the various companion species entirely escapes the 
pest. Similarly, the foliage of sal is attacked and more or 
less completely devoured over large areas by the larva of a 
certain species of insect fTiwiaj. Again, a borer (Cerambyx) 
often attacks young teak shoots, piercing the wood up to the 
pith, where it lodges, and thus either kills the portion of the 
shoot above the wound, or stops or retards its growth, or allows 
it to be easily snapped off by the wind. In some of the 
forests in Saugor, in the Central Provinces, young Stephegyne 
parvifolia have no chance of getting up, as the tender annual 
shoots are devoured by deer as fast as they come up. So in 
the Himalayas, Quercus incana, dilatata^ and semecarpifolia^ 
can never rise above a mere bush where grazing is unrestrict- 
ed. On the other hand, Eardwickia and, in many places, sal 
seedlings are seldom, if ever, touched by the mouth of cattle. 

The intervention of man also exercises a greater influence 
here than in the preceding cases, and not unfrequently results 
in the complete banishment of certain species. Large and 
frequent clearings for cultivation or other purposes may enable 
the more vivacious species to get ahead of, and suppress, all 
others (examples, teak, Ougeinia^ Zizyphusj &c.). A large 
demand for certain kinds of produce may create a heavy run 
on the few species which furnish them, and thereby enable 
their companions, even those which are naturally less fitted 
to survive, to fill up the vacancies left by them, and secure the 
knastery. 

(b.) Attacks of parasitic and epiphytic plants. — All the re- 
marks made under this head for the First Case apply also 
here. Moreover parasites are nearly always selective, pre- 
ferring some species to others, or living exclusively on a single 
species ; and so, although to a much less extent with many 
epiphytes. Thus the Arceuthohium Oxycedri^ as far as is 
known, grows in India only on the Juniperus excelsa^ gradually 
overspreading the plant on which it has once taken root, often 
killing the branch or the entire tree. Precise information 
under this head is wanting in India, and more careful and ex* 
tended observations are urgently called for. 
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(c.) Damage earned by olimatic influeneee . — Under this head 
we will include injury suffered from the causes in question by 
individual plante^ irrespective of tlie influence they exercise 
on the general growth of each species considered collectively. 
The consideration of this influence introduces a much larger 
question, the extreme importance of which requires that it 
should be treated under a separate major head (see No, VII £ 
below). This reservation bein^ understood, no further remarks 
are called for than what have already been made on this sub* 
ject under the first two cases. 

(d.) Damage caused by fire . — The influence of this source 
of injury is very considerable. First of all, it may be said, 
that broad-leaved species resist fire better than conifers, since 
the first are able to recover, thanks to their faculty of shooting 
up again from the stool ; whereas the latter {Pinus longifolia, 
deodar, yew and larch excepted, strong plants of which are 
sometimes able to grow up again from some point close to the 
ground) are killed outright once the vitality of their buds is 
destroyed. And besides this, as the needles, cones, fallen twigs 
and branchlets, and the bark of conifers are always more or less 
resinous, the relative severity of any conflagration that may 
occur is naturally very great, and standing trees, with thick 
dry bark full of resin, are easily exposed to be burnt down. In 
the second place, as regards the broad-leaved species them- 
selves, their degree of resistance to the effects of forest fires 
will depend (i) on the evergreen or deciduous nature of their 
foliage; (ii) on the vitality of the collum of the root; (iii) on 
their ability to throw up suckers ; (iv^ on the number and vita- 
lity of their dormant buds ; (vj on the density of their foliage ; 
(vi) on the season at which they put forth new leaves; (vii) 
if they are deciduous, on their season of leaf-fall ; (viii) on the 
time of the year at which they shed their seed ; (ix) exception- 
ally on the ability of their seed to resist thp destructive effects 
of fire ; (x) on their ability to form at once a strong new leader 
when the original one has been killed ; and (xi) on the vivacious- 
ness of the bark, i.e., the readiness with which it re-forms under 
burns, cracks, &c. 

With regard to (i) it is evident that with an evergreen leaf- 
canopy the moisture of the soil would be maintained at its 
maximum, there would belittle combustible undergrowth on the 
ground, and, if ever a fire occurred, it would only smoulder, or 
at the most rise only a few feet above the ground. With respect 
to (ii) it is obvious that the persistence of young plants, especi- 
ally before they have become saplings, is due almost entirely 
to their ability to throw up shoots from the collum of the root 
when their aerial portion hajs been destroyed by fire. As for 
(ili) it is well known that when any species is able to throw 
wp suckers, forest fires, by weakening the standing individuals^ 
^iily increase this tendeucy ; witness the large stretches p£ 
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* almost pure Ougeinia dalhtrgioides in the dry forests of the 
Bathpuras. As regards (iv) it is evident that the greater tho 
number of dormant buds is, the more likely are there to be 
some that have escaped destruction. With respect to (v) it 
is enough to say that trees with dense foliage have naturally 
very little undergrowth below them with which to feed the 
flames and draw them up into their crowns. For instance, 
HardwickiaSj with their open foliage, encourage a close under- 
growth round their trunks, the consequence being that, when 
Are comes in, the flames rise up to the summit of the highest 
crowns, wliich, although quite green, blaze up like tinder. With 
reference to (vi) everyone knows that, if a fire occurs when 
the new leaves are in the process of coming out, they are 
generally all destroyed, and the trees that are not killed out- 
right can put forth only a very poor second flush in consequence 
of the paucity of the surviving buds. Again, should a fire 
Occur before the buds begin to swell up, preliminary to burst- 
ing into leaf, it is a physiological fact that their vitality, owing 
to their then containing a minimum quantity of moisture, is 
less easily destroyed than afterwards. Hence, generally speak- 
ing, even irrespective of the fact that the brushwood and her- 
bage below is then drier, the later a fire occurs the more 
likely is it to find the trees either in full leaf or with the new 
flush just coming out, and hence the more likely to do greater 
damage. In connection with (vii) it is obvious that the longer 
the leaves persist, the less will probably be the quantity of 
inflammable material on the ground; and besides this, the 
violence of any fire that may occur will be proportionately 
diminished by the impediment to the production of wind offered 
by the standing mass of foliage. With regard to (viii) it is 
a truism to say that if fire enters after the seed has fallen, 
there is very little chance of any of it escaping. With res- 
pect to (ix) we know that the fruit of some species, like the 
teak, the Terminaliasy and others, can stand a very high tem- 
perature, less or more prolonged, without the germ being 
thereby killed. As concerns (x), it is evident that species, 
individuals of which can at once re-form a new leader when the 
old one has been killed or broken off, possess a considerable 
advantage over others which possess tliis faculty in a less 
degree. Lastly, what we have said under (xi; is obvious and re- 
quires no explanation. 

(e.) Floods . — All previous remarks under this head apply 
equally well here. Moreover, the extent of damage done by 
floods depends ou the different species accordiog to the res- 
pective degrees of resistance they offer to a rush of water, and 
to the respective ability of each to withstand the temporary 
excess of moisture round all its roots. For instance, in most 
Bundri forests the ground is muddy throughout the year. 
Bissoo; kltair^ babul, Terminalia urjuna^ &c., can flou^risk 
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with the soil under water for a more or less long periodi whereat 
teak, sal, and other species are, to say the least, thrown back 
if the floods last any time. 

(/• ) Injuriea earned by felling^ conversion^ and ea^poti opera' 
tions. — The ability of a plant to resist such injuriei will 
depend— 

(i) . On its faculty of shooting up again from the collum 

of the root, or of throwing up suckers from the roots* 

(ii) . On the firmness and strength of its roots. 

(hi). On the strength and elasticity of the trunk. 

(iv). On its ability to re-form at once a strong leader, when 
the original one has been broken or killed. 

(f). On the vivaciousness of the bark, its readiness to 
form and close over wounds and bruises. 

All these points are self-evident, and require no explanation. 

(^). Climbers. — The remarks made under this bead in tlie 
First Case apply with equal force here. Besides this, it may 
be added that climbery are in no sense selective as regards vhe 
species of tree along which they rise above the ground. Usu- 
ally they are confiued to rich or at least moist soils, and are 
hence peculiarly destructive to species that affect those soils. 

IV, Density of the leaf-canofy ; relative density 

AND SHAPE OF CROWN, AND RELATIVE CAPABILITY OF PER* 
SISTING UNDER OR PUSHING UP THROUGH COVER. — It Will be 
noticed that the second clause of this heading is additional to 
what appeared in the two previous cases. Its necessity is 
evident, for with only a single species in the crop, all the plants 
are necessarily equally able or equally unable to persist 
under or push up through cover overhead ; whereas the moment 
a second species enters tlie ciop, the relative ability of the two 
in this respect becomes a most important element in the 
mutual struggle for existence, and has hence to be considered. 
Moreover, the relative density and shap^* of the crown of any 
species regulates, to a considerable extent, its proportion in 
a mixed crop. 

As a rule, the denser the foliage of a species is, the more 
shade-bearing will young individuals of it be. Instances in 
point are deodar, silver fir, mango, Buchanania laii/olia, 
laurels, Terminalia tomentosa, Diospyros Melanoxylon^ 
Siephegyne parvi folia, Mimusqps indica^ Fongamia glabra, 
bamboos, the holly, Quercus incana, &c., Ac. Hence those 
species have obviously, as far as this condition alone is concerned, 
a great advantage over such of their compauions as are shade* 
fivoidiug, the crowns of which are generally more or less open. 
While young individuals of the former can ultimately get up 
Into the leaf-canopy above, which end is rather facilitated than 
otherwise by the overlianging trees of the other class acting 
as nurses, the young of these latter are not only subject to sup-^ 
pressioii by the leaf-cauopy above, but are also elbowed out by 
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their sliade-bearin^ companions in the undergrowth. Thus 
where sal and Pinu9 longifolia meet, although pine seedling# 
ere produced in abundance, they are very soon choked up aud 
overtopped by young sal, which gives them no chance of exis- 
tence except where the soil is too poor and dry for it. Simi- 
larly, although deodar and tbe silver fir are both shade- 
bearing species, still the superiority which the latter possesses 
in this respect, gives it a complete mastery over the other on 
moist aspects, the young silver fir being able to live with 
unimpaired powers of recovery under dense cover up to 30 and 
40 years of age, and even more. 

Some trees there are, which, although after a certain age 
they cannot flourish except wdth their crowns free on every 
side, yet, during their early years, are able to stand a great 
deal of shade. A very remarkable instance of this is the 
Hardwickia binata, seedlings of which will persist under 
dense and even low cover for ten years and upwards. Again 
}'oiing Pinus longifolia seedlings are not uufrequeutly to be 
found, if not absolutely vigorous, still full of vitality, under 
low, bushy Quercus incana. Nay teak itself will live for years 
as undergrowth in forests of medium density, consisting of 
bamboos, t^tei'ocarpua Maraupiumy T'erminalia tomentoaa^ Cochlo- 
apermum Ooaaypium^ Boawellia lliurifera^ Hardwickia binata^ 
Anogeiaaua latifolia^ &c. 

The shape of the crown also exercises a considerable influ- 
ence on the struggle for existence. Sal, with its long narrow 
crown, is able to push up through any small gap it may 
find in the leaf-canopy above it. Shade-bearing trees will 
at once spread out a branch here aud a branch there 
into any interstices they fiud. Of two species growing side 
by side and possessing similarly shaped crowns, but one of 
which is more shade-bearing than the other, the second will 
ultimately disappear ; whereas a third species, although much 
less shade-bearing than the second, but with a differently 
shaped crown, will be able to occupy a permanent place iu 
the leaf-canopy. 

Lastly, the relative ability of trees to push up through cover 
has to be considered. Facility for doing so, added to the 
faculty of persisting under cover, gives a tree, possessing it, an 
irresistible superiority over its neighbours. The manner iu 
which young deodar makes its way through the dense crowns 
of overhanging oaks and rhododendrons is an excellent 
instance in point. But there are certain shade-avoiding trees 
also, which, thanks to this facility, are able to force themselves 
not only into, but through, tlie leaf-canopy above. Such spe- 
cies are either comparatively very rapid growers, or, from 
being in leaf and putting forth new shoots while their compa- 
nions are entirely leafless, are able to spread out, both laterally 
and upwards, in spite of being overtopped or pressed in 
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the crowns of these latter. The most remarkabitl instance 
of the first case is that of the DendroccMmuB itrietus and 
other bamboos generally, Rhicli, although extremely parlia! 
to light, will shoot up through the loftiest and deepest cover. 
Again, tho strong leader of the teak will, provided it has not 
far to go to reach direct sunlight, pierce through the thickest 
tangled mass of foliage overhead. The second case is best 
illustrated by the Hardwichia hinata^ young plants of which 
gradually insinuate themselves through the crowns of the trees 
immediately above them, especially of khair and, of course, of 
£o8wellia. Indeed the finest saplings are often those wiiich 
iiave grown up in this manner through khair (see Condition 
XII, infra.) 

V. Relative LONOEVITY.—This factor has a most impor- 
tant influence on the struggle for existence. That influence is 
so great that of itself it enables a species, placed at a disadvan- 
tage with regard to its companions in most other respects, to 
prevail in the end. The best instance of this is offered by the 
teak, which, in spite of every kind of ill-treatment, and of an 
ungrateful soil and climate, is able to form extensive copses on 
the dry barren hills of the Sathpuras and Southern Vindhyas. 
In the same way the sal, although gregarious and fast grow- 
ing species like the Tetrantherasy bamboos, &c., may gain the 
upper baud of it at first, still lives long enough to see these 
disappear and leave it in complete possession of the ground. 
Indeed the greater longevity of the more valuable species seems 
to be a special dispensation of nature, otherwise useless and 
inferior kinds, like the ("ochlospermum Gossypium^ Kydia ealy^ 
cinaj He lie teres Tsora, Mallotus philippinensis^ Zizypkus, Mimosa 
rubicaulisj Indigoferas^ Justicia Adhatoda^ Blumea^ Buddleia^ 

, would simply choke up and drive out all better growth. 

VI. Relative rapidity of growth. — The influence of 
this cause will be different according as this relative rapidity 
obtains during the first years of the life of a tree or at a 
later age. Other circumstances being equal, it is evident that 
species which grow rapidly during their early years will pre- 
vail over others which are of slower growth at that age. ^nd 
similarly stool-shoots and suckers will very soon smother out any 
seedlings that may come up simultaneously with them. In the 
habitat of the teak, bamboos everywheroj Butea frondosa in 
Central India, and some other species, complete at least half 
their growth before that valuable tree only begins to push up- 
wards, the consequence being that, unless this last has a real 
start, it is completely driven out. In most sal forests, besides 
the bamboo, it is the Tetrantlieras that push up rapidly^ and 
cover the ground, while the sal is only just establishing itself. 
Among the companions of deodar, the Pinus ewcelsa shoots 
rapidly away soon after it germinates, and leaves that tree far 
behind in the race. It is thanks mainly to the wonderful 
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rapidity with wliich teak stool-shoots grow up, that that species 
is so easily able to hold its own in the coppice forests of the 
Sathpuras and the Western Ghats. On the other hand, when 
growth becomes rapid only after the plants have attained a 
certain age, its vigour in the case of the larger trees of the 
forest is always so great that nothing can withstand it. It is 
thus that when teak has survived up to this stage it overcomes 
every obstacle to its growth, and so with sal, deodar, Finua 
longifolia^ Hardwicha binata^ &c 

VII. Relative maximum height attainable. — This con- 
dition finally decides what trees, out of those that survive up 
to a certain stage of growth, shall form the crop, or, if there 
are species present which are shade-bearing enough to consti- 
tute a permanent undergrowth, its upper story. Of the 
companions of sal there are only the Terminaliaa^ some Albiz* 
zioa, Adina cordifolia^ Pinua longifolmy some Eugeniaa, and 
half a dozen other species which attain the same height as that 
noble tree, and which, tlierefore, compete with it for a place 
in the lofty leaf-canopy of the full-grown forest. In most of 
the forests of Central India (including Northern Bombay), 
teak is a small tree, and is hence easily beaten by its taller 
companions. Deodar is, as a rule, the tallest tree in the forests 
where it grows, whence its gregariousness in those places, 
where other circumstances, such as soil, moisture, &c., are 
favorable. Again, Meaua ferrea is, with the exception of 
Altingia excelaa^ the tallest tree in the large areas which it 
covers almost by itself in Assam. The teak in Burma, and 
the Artocarpua Chaplaaha in Assam, although unfavorably cir- 
cumstanced in many other respects to struggle for existence 
with their companions, are able to hold a permanent place in 
their midst. In evergreen forests trees of deciduous species 
tower above all the other growth. 

VIII. Relative suitability of climate. — This is perhaps 
one of the most important conditions in the struggle for exis- 
tence, for in almost every case it determines the habitat of 
the various species, and also the vigour of their growth. Many 
factors go to make up what is called climate, and they may 
best be considered separately 

(a.J Beat and JroaU — The influence of these factors is 
due chiefly to extremes, being very little or scarcely appre- 
ciable within limited ranges of temperature. Thus the 
minimum temperature of the cold weather months in the region 
of teak ranges from several degrees below frost in Narsingpur 
in the Central Provinces, to 59** in Bombay and in Ran- 
goon, the mean temperature in those places during the same 
months being respectively 62®*4, 75®’7, 75®’6. It is only when 
these extreme ranges are approached that the teak has to give 
way to other species. In Sindh, the Chaors and Kachas along 
the lower course of the Indus are covered chiefly with babul ; 
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bigfaer up the river frosts become very severe, and tamarisk 
^ets the upper hand of babul. In the Chanda Mang^a Plan- 
tation frost has killed out the babul, nud lett the sissoo com- 
plete master of the {ground. Sal letreats before the hoi dry 
winds of the open plains of North-West India. Nevertheless 
within one and the same habitat some species resist frost, or 
recover from injury caused by it, much better than others. 
This fact accounts for the actual proportion or entire absence 
of certain species in many forest crops. Thus teak, the young 
plant ot which is very sensitive to frost, is eliminated or kept 
down by it in many tracts in the Central Provinces and in 
the northern portions of the Bombay Presidency. For the 
reason that khair and sissoo stand very low temperatures, 
they grow almost pure in damp, low, frosty situations. On 
ex|)OBed southern slopes Pinus eacelsa drives out deodar. 

The sensitiveness to frost of plants is directly proportional — 
(i) to the size of the leaves and the roughness of the buds, 
leaves, and intprnodes ; (ii) to the quantity of water in the celi- 
sap as compared with solid substances ; (iii) to the looseness 
of texture of the living tissues; (iv) to suddenness of thaw; 
(v) to the thinness and late formation of the outer covering of 
dead bark (the rhytidome} ; (vi) to shallowness of rooting; and 
(vii) to the quantity of watery vapour in the atmosphere. We 
may hence deduce the following corollaries, granting always 
that other circumstances are equal : — (a) the more active the 
vegetative processes during the season of frosts, the more sen- 
sitive the tree ; (£) the greater the number of dormant buds, 
the hardier the species ; and (c) the more generous the growth 
of a young plant, the slighter its power of resistance. 

Besides influencing the development of individuals of the 
various species, temperature also affects tlieir ability to bear 
flowers and fruit (see Condition IX, a and 6). 

(6.) Damp and drought, — Here also only extremes act. 
For instance teak seems to thrive best under a mean annual 
raiufall of from 50 to 120 inches, but does not disappear till 
the fall decreases to about 24 inches. Even the range of 
rainfall for sal extends roughly over 80 inches, vtz., from 40 
to 120. 

In the dry climate of Rajputana the Anogeiams pendula 
easily gains the ascendancy over all other species. The jand 
{Prosopis apicigera) finds no rival or compeer in the dry rakhs 
of the Punjab. 

Under damp must be included, besides rainfall, also relative 
humidity. The sal will acquire its finest dimensions in the 
hot steamy valleys of tlie Lower Himalayas, but refuse to grow 
in Chanda and other places where the temperature during the 
hot weather is scarcely higher, but where nightly dews are 
neither heavy nor occur during any considerable part of the 
dfy season. Possibly the natural spread of sissoo, south of 
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its rauge^ is limited by the drier atmosphere of the adjoining 
region. Tlie very high rc^Iative humidity of the inner ranges 
of the Himalayas enables evergreen species to prevail there, 
notwithstanding the low rainfall they receive. 

The abundance and continuousness of rain at the beginning 
of the rainy season exercises a very strong influence on the 
germination of the seeds of the various species. The seeds 
of some species have to go through a long process before they 
become perfect plants. A sudden break in the rains, and a few 
hours of strong sunshine during this process, might kill the 
majority of such germinating seeds. This happened over 
several square miles in the Khandwa Reserve in Nimar, in the 
Central Provinces, in 1879, in the case of the Hardwickia hinata. 
Again, if the monsoon rainfall is at first short, and the seed 
of any species, like teak, which requires plenty of moisture, 
germinates in consequence only in the latter half of the season, 
the young herbaceous plants must fall easy victims to the hot 
sun of October and November and the frosts of December and 
January. 

Lastly, it may generally be said that those species, the seed- 
lings of which develop a strong, long taproot, will withstand 
severe and continued drought and thus survive, while others, 
less favoured in this respect, will disappear or be left in the 
minority. 

Besides influencing the growth and soundness of individuals 
of the various species, the amount of atmospheric moisture 
afiects also the abundance and frequency with which they flower 
and seed (see Condition IX, a and b), 

(c.) Lights its intensity ami duration, — Here also it is 
the action of extremes that exercises any appreciable influence 
on the struggle for existence. Some species cannot make any 
useful growth, except under exposure to direct sunlight. These 
form the majority of our Indian species, aud iuclude teak, sal, 
Ac. Others, like the Quercus incana^ silver fir, &c., will 
flourish and attain their finest dimensions even in diffused light, 
without seeing a single direct ray from one end of the year to 
the other. The figs require a great deal of direct sunshine, 
and hence their arboreal habit. Going out of India to Nor- 
thern Europe we have the Scotch fir and birch delighting in 
almost perpetual sunshine during half the year, and able to 
survive almost endless night during the other half. As rather 
more than one-half of India is situated within the Tropics, 
aud of the rest the greater portion consists of level ground 
fully exposed to the sun, and within a few degrees of the 
Northern Tropic, the climatic influence of light, as opposed 
to so much of it as was considered under Condition IV, 
is not important except for a very few species, such as the 
PintLB exeelsaj deodar, and some other Himalayan trees, 
which require good illumination, but canuot stand beat, both 
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of which conditions are satisfied by the altitude at which they 
grow. But this is anticipating subhead (ej below. 

Besides influencing the development of individuals of llie 
various species composing a forest <*rop, the greater or less 
intensity of the light acting on their crowns, according to their 
different degrees of isolation, also affects the fiequency and 
abundance with which they flower and seed (see Ooudition 
IX. a and 6). 

The intensity of light being the same, the longer its duration 
is, the more shade will the various s[vecies be able to bear, and 
trice versa. Then, again, the more intense the light is, the better 
are the various species able to grow under cover, and fornc a 
dense leaf-canopy. And, lastly, diffused light is more powerful 
in its effects on vegetation at high than at low altitudes (see 
Condition IV, under First Case). 

(d). Aspect, — III hilly and mountainous country the influ- 
ence of this condition is very great, oitoii of itself determin- 
ing the distribution of Certain species. In Southern Niinar, in 
the isolated block of hills known as the Sarnbar Deo range, on 
the left bank of the Tapti, the southern slopes bear liardwickia 
binata ; while the northern ones, being cooler and moister, are 
covered chiefly with a dense teak copse, a rare Hardwickia 
being visible here and there. In the outer North-West Hima- 
layas, Pinus longifolia generally affects the warm southern and 
eastern aspects, while oaks with rhododendron clothe the 
northerly and westerly slopes. Nevertheless lower down, where 
sal and that pine meet, the latter, which is a tree of a colder 
climate, is represented chiefly on northerly and westerly 
slopes, the sal occupying the warmer aspects. Going up 
higher, into the region of deodar, Pinus excelsa is the ruling tree 
on southerly aspects ; silver fir, spruce, Quercus dilatata, and 
semecarpifoliaj witli maples, birch, Oeltis australis^ &c., predomi- 
nate oil cold northerly and westerly aspects ; while deodar pre- 
vails in the middle ground. 

In dry districts in Central and Southern India the Dendro^ 
calamus strictus affects the cooler northerly and westerly slopes ; 
whereas in Bengal and along the foot of the Himalayas 
generally, where the climate is damp, it is found chiefly on the 
warm southerly faces of the hills. In other words, the aspect 
afiected by a species may vary with the amount of atmospheric 
humidity of the localities in which it grows. 

Aspect is always intimately connected with altitude, as will 
be seen under the next siibliead. 

(c). Altitude. — The main effect of altitude is to reduce 
temperature, but it has, besides tbe important effect of proloug- 
*i*g the duration of sunlight, and, by reason of the clearness 
and rarity of the atmosphere due to it, of increasing the effect 
of the sun’s rays. Hence it often reverses the effect of aspect, 
as we have already seen under the preceding subhead io the 
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instance of tbe Finns longifolia. Another example is to be 
found also in the outer Himalayas in Kumaon, where oak forest, 
although chiefly confined to cool northerly and westerly aspects, 
takes complete possession of southern slopes from tbe line 
where Finns longifolia stops. At the upper limit of tree vege- 
tation the effect of aspect is entirely nullified by altitude. 

(f). Windsj their direction^ violence, and prevalence. — The 
influence of winds on the struggle for existence between the 
plants of a forest crop is threefold. In the first place, by their 
violence they can uproot, injure the roots of, break off, and 
mutilate, distort, and stunt the trees ; in the second place, they 
can alter the relative humidity of the locality according as they 
are drier or moister than the latter ; and in the third place, 
they can reduce or raise the temperature according as they 
previously pass over a colder or hotter region. And all these 
various effects may be slight or aggravated according as the 
wind is intermittent and local, or constant and of long 
duration. 

Of two trees of the same species, that one will resist better 
the force of the wind which possesses the broader crown, since 
the extent of the roots is proportional to the size and vigour of 
the crown. Again, of two species, one may be deep-rooted, 
wdiile the other has its roots more or less superficial, and is 
consequently leas able to resist violent movements of the 
atmosphere. Hence wdiere storms and gales are frequent, as 
on ridges, spurs, peaks, in narrow gorges, or on the sea coast, 
the strong-rooted individuals will be the ultimate survivors ; 
and species with weak superficial roots will have to retreat to 
sheltered localities. 

IX. Seeding. — This condition may be considered under 
six subheads, as follow ; — 

(a). Its relative abundance. — It is evident that, other circum- 
stances being the same, a species that produces abundant crops 
of seed will, even if at first in the minority, secure an easy 
predominance. Instances of profusely seeding species are 
bamboos {facile principes)^ sal, sissu, deodar, Quercus incana 
and semecarpifolia, Finns longijolia^ teak, &c. In the Dehra Doon 
ExctBcaria sebifera^ an exotic, drives out indigenous trees in most 
places where it has established itself, thanks to its abundant 
annual seeding. In Mauritius Tetrantherm^ Albizzia Lebbek^ 
and other trees, introduced from India, and seeding more 
abundantly than the indigenous trees, now occupy by them- 
selves whole hill sides. 

Some trees, which are accommodating to climate, although 
abundant seeders in the heart of their habitat, produce only a 
small crop of seed near its confines, as, for instance, teak, 
Finns longifolia^ &c. 

Of two species possessing equal longevity, that which seeds 
at an earlier age is also the one that seeds more abundantly* 
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For instance, the teak, babul, Anoffeiasusy sissn, sal, &c«, are, 
ainon^ our species, those which seed in greatest profusion. 

Some species require a larger total sum of beat than others 
in order to flower, and hence also to s<*ed. Hence com^ 
paratively poor seed crops where a species occurs in a climate 
appreciably colder than that of its main habitat. 

Again, some species require a less degree of isolation for 
their crowns than others, iii order both to flower and bear fruit 
Such species are also always more shade-bearing. Hence in 
a more or less completely canopied forest this class of trees 
will form more or less exclusively the next crop of seedlings, 
and consequently eitlier drive out or leave in the minority 
their companions (if any exist) less favoured in tliis respect, 
even if these latter at first predominate in numbers. Thus 
sissu, khair, DaLhergia latifolia^ Anogeisms pendula^ &c., re- 
quire less isolation than teak, Pterocarpus Marsupium^ &c. 

Lastly, all woody species produce most flower buds in a dry 
year. But in the case of some of them, as for instance Harl- 
wickia binata^ sissu, khair, <&c., once they have put forth blos- 
soms, subsequent hot or cold weather scarcely affects the 
development and ripening of the fruit. With others, on the 
contrary, such as sal, teak, deodar, &c., if unfavorable weather 
does not result in the destruction of the entire crop of flowers, 
only a relatively small proportion of it survives to become 
mature fruit. 

(6). Its relative frequency , — While with some species, 
like sal, sissu, khair, Anogeissus latifoliUj Anogeissus 
pendula^ Terminalia tomentosa, &c., generally, and teak and 
Pinus longifolia within the main range of their habitat, seed- 
bearing trees in numbers are never wanting in any year. With 
others, on the other hand, like the Hardmckia binata^ some 
bamboos, &o., not a single tree will be found even in flower for 
several years together. Between these two extremes there 
are intermediate degrees, including the greater number of our 
arborescent species. Greater frequency of seeding is obviously 
a marked advantage in the struggle for existence. Nevertheless, 
as we have already seen in the case of bamboos, great profuse- 
nesB can more than make up for long intermittence, even where 
the associated species seed abundantly every year. It is 
obviously when the species concerned is shade-bearing, and 
able to push up through cover, that frequent seeding alone, 
without combined abundance, gives it an easy predominance. 

The annual or intermittent seeding of the various forest 
species is, of course, due to their nature. For instance, the 
bamboos will, under no circumstances, throw up flowering 
shoots every year in a general manner. But even with trees 
which produce inflorescence buds annually, the ravages of frost, 
drought, fire, insects, &c., will sometimes cause seed to fail. 
Such failure must be traced to the interval between the 
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appearADce of the buds and their final change into ripe fruiL 
When this interval is lon^, successful seeding is exposed to all 
the fatal risks just enumerated. Thus between the appearance 
of the flower bud and the maturation of the cone of tiie 
deodar more than a wliole year elapses, with the consequence 
that seed fails on an averaoe in one year out of every four. 
Whereas the corresponding interval in the case of the compa- 
nion firs, which ripen their cones at shorter intervals, does not 
exceed nine youths, and the bursting forth of their buds, and 
the whole process of fructification, occurs between April and 
November of the same year, i.e., during the mildest months. 
Similarly, teak near its northern limit in India, although it 
flowers abundantly every year, sometimes fails to form fruit 
owing to the heavy frosts of December and January. And 
so with TerminaUa tomentosa^ &c. On the other hand the 
entire activity of the inflorescence bud of sal is accomplished 
between March and the following June, so that, unless fires 
are so exceptionally severe as to scorch up every green thing 
in the crowns of the trees, or insects are exceptionally numerous 
and destructive, a certain quautky of seed must be produced 
every year. 

Some species, like the Hardwickia binata for instance, 
produce flower-buds only in very dry years. Drought has 
ailso, no doubt, some influence on the flowering of bamboos, 
which frequently coincides with years of scarcity. And, 
indeed, drought may generally be said to favour the produc- 
tion of flower-buds by weakening and diminishing the foliage of 
the trees. 

Frequency of seeding is also dependent on the density of 
the leaf-canopy, some trees, as already stated under (a), requir- 
ing a less degree of isolation than others to produce flowers 
and fruit. For instance, it is a matter of common experience 
ill Assam to find isolated individuals of Mesua ferrea loaded 
with fruit, while the seed collector wastes his pains in cano- 
pied masses of that species. 

(c). Size and transpw^tability of the seed, — Large and 
heavy seeds like acorns will drop almost vertically on the 
ground, while the minute seeds of Siephegyne^ Adina^ Andro- 
medaj &c., will be blown away to considerable distances by the 
slightest wind. But large and heavy seeds may, thanks to 
foliaceous or comaceoiis appendages, such as are found in teak, 
sal, Pterocarpus Marsupium^ TerminaUa tomeniosa^ &c., be 
carried some distance off from the parent tree by wind. When small 
or light seeds are armed with such appendages they may be 
blown away for miles ; for instance, hundreds of thousands of 
young Stereospermum suaveolens will be found covering 
several square miles which do not contain a single fertile tree 
of that species. Then again water may transport seed over 
long distances, as is strikingly illustrated by tamarisk, babul^ 
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fiisBoO) khair, coooanuts, &c. Another interesting e3.aniple of 
this may be quoted. The nearest limit of the region of ^fie- 
Reissue pendula^ from the northern boundary of British Nitnar, 
IS jiot less thnn 150 miles along the course ot the Narbada 
and its tributaries; nevertheless the hanks of that river^ where 
it rims through the dry Vindhynn barrier north of Punasa, is 
covered in places with a dense low growth of that species, the 
outcome of seed brought down the river and arrested there. 

But the transport of seed is facilitated not only.by its light- 
ness, or its appendages, or by water, hut also by its edibility. Thus 
the lieavy seed of the Dioapyros Melanoxylon is disseminated far 
and wide by bears, jackals, men, &c., who are greedily fond 
of its sweet pulpy fruit. So with various species of ZizyphuSy 
with Gmelina arboreal Myrica sapida^ Schleichera trijuga, 
Bnchanania latifolia^ the sandalwood tree, wild pear, 
Terminalia Bellerica, babul, Telrantheras, Michelia Champacaj 
Ac. Birds are active distributors of the seeds of the various 
species of Ficus and Lorantkacea, depositing them on their 
future hosts in places favorable for their reception. 

(d) . Season of fall of seed»^\n forests wiiere fires are 
an auuual occurrence, seeds shed at any time before that plague 
has passed through, are bound to be almost wholly destroyed, 
only a few escaping which fall on bare ground clear of com- 
bustible substances, or which belong to species, like the teak 
for instance, the seed of which can stand a high degree of 
temperature without being killed. Species like the sal, eng, 
loon, Tetranthera monopetala, Ac., the greater proportion of 
the seed of which falls ai the beginning of the rains, when the 
season for fires is over and nil nature is green and damp, 
possess a very marked advantage over their associates. The 
gregariousness of Quercus dilatata and semecarpifolia is to a 
great extent to be explained by the fact ttiat their acorns ripen 
and fall in the middle of the rainy season. 

And, in a general manner, it may be said that the longer 
the interval between the fall of the seed and the ensuing rainy 
season is, the less chance is there of finding a large proportion 
of it fit to germinate when that season arrives. 

(e) . Relative vitality of the seed. — This condition has a 
most important influence on the reproduction of a species. 
Teak, although its seed is shed when jungle fires are about to 
commeuoe, and has to lie for several months on the ground, 
exposed to various causes of destruction before the first fall 
of rain, is still able to reproduce itself freely, thanks to the 
extraordinary vitality of its seed, which even a certain degree 
of scorohiug will not kill, and which remains perfectly sound 
after several years of exposure to alternate damp and drought in 
the forest. On the other hand, the seed of the Terminalia 
tomentosOf unless it finds moisture enough to germinate at the 
beginning of the very first rainy season, at once rots and dries 
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lip. Small seedS) like those of Anoffeissug, Stephegyne^ AditMj 
&c.f are killed in numbers simply by the heat of the sun during 
the hot weather, and but for that circumstance, those species 
would easily overrun, as the two Anogeisaua actually often do, 
the whole forest wherever it ^rows. As regards the Anogeisma 
penduluy however, water seems to exercise a great preservative 
effect on its seed, which, as already mentioned above, is carried 
down by river more than 150 miles, to germinate where it is 
deposited. •This peculiarity is also well illustrated by the 
production of new forests of sissoo, khair, tamarisk, and 
babul. 

(/*.) Relative facility of germination, — Tliis condition has 
a very marked effect on the reproduction of the various 
species composing a crop. Thus in sal forest, there is every 
year a more or less plentiful new crop of seedlings of that 
species produced, whereas, save in exceptional years and places, 
yearlings of the allied species are either wanting or are entire- 
ly in the minority. This is due to the sal seed germinating 
as soon as it falls, while that of the other species, although 
many of them are annually fertile, germinate with much less 
facility. Teak, in spite of its profuse and generally annual 
seeding, nevertheless, as a rule, produces every year only a 
very small number of seedlings, owing not only to the early 
fall of its seed, but, throughout India proper, chiefly to the 
excessive difficulty with which it germinates, having often, 
under the most favorable circumstances, to lie in the soil for 
upwards of two years. There are other species, the actual 
germinative process of which spreads over several days, so 
that when once that process has begun, if a sudden prolonged 
break in the rains should occur, and the soil dry up at the 
surface under a hot sun, it must be immediately arrested and 
the germ killed. Such species are Terminalia tomentosa^ 
Gmelina arborea^ &q. Again, the same class of seeds, for the 
very reason that their germination is protracted, are also often 
liable to rot from temporary excess of moisture. But the 
most striking instance of superior germinative facility giving 
an infinitely great advantage to species that possess it, is that 
of the grasses : whence the extreme difficulty of restocking 
open treeless land. 

X. Eblative facility of growing up again from the 
STOOL. — All broad-leaved species can grow up again from the 
stool. None of the conifers possess this faculty ; the Finns 
longifolia and deodar, it is true, do often shoot up again from 
near the base, but never really from the base, which latter pro- 
perty is the essential characteristic of stool-shoots. But among 
the broad-leaved species themselves not only does the age, up 
to which the power of growing up again from the stool is 
retained, vary with different species, but also the abundance 
of the shoots produced. Teak coppices very freely up to * 
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jirrsat oflen beyond a hundred years, and it is duR chiefly 
to this property that it forms nearly pure crops of large extent 
in the mutilated forests of Central India, Bcrar, and Northern 
Bombay. Sal also coppices more vigorously than most, if not 
all, its companions, except perhaps bamboo, and is lienee easily 
able to hold its own, notwithstanding that, as a rule, it is, with 
bamboo, the only species in the forests in which it occurs 
that falls under the axe of the w*ood«outter. And so with a 
number of other species, to wit, khair, sissoo, willows, 
AnogeisBUB, jand, 

XL Relative facility of throwing up root-suckers. — 
The faculty of producing root-suckers is limited to a very 
small number of trees, but in revenge those which possess it 
have a permanent important advantage over their companions. 
This faculty is usually strengthened by any kind of mutilation 
of the aerial portion of the tree, being greater in proportion 
to the amount of the mutilation. Moreover, it is favoured by the 
wounding of the roots, suckers generally springing up from 
the edges of the wound. And, lastly, it is strongest in shallovv, 
stony or rocky soils. 

In Central India, Ougeinia dalbergioides forms largo masses 
of pure forest on land recently abandoned by cultivation, the 
husbandry operations having helped to multiply the number of 
suckers from the original plants. The same, although to a 
much less degree, may be said of tiie Diospyros Melanoxylon 
in tlie same forest region. One of the main causes of the 
predominance of Boswellia thurifera in the dry forests of 
Central India is the facility with which it tlirows up suckers. 
The gregariousness of sissoo in Northern India is also in a 
great measure due to the same cause, as is also the invasive 
character of Buchanania latifolia in Northern and Central 
India, and of Excmcaria sebifera in the Dehra Dnu. 

XIL Relative duration of foliage, and season of its 
fall and renewal. — This condition influences to a very 
remarkable extent the distribution and proportion of many 
species in a crop. It is evident that, other circumstances 
being equal, the longer a species remains in leaf during the 
year, the better is it^adapted to secure ultimate mastery over 
its companions. A tree in leaf is constantly assimilating new 
material for its growth, and either spreading itself out in every 
direction, or preparing to do so, the result being that it is able 
to steal a march on its leafless neighbours, and this with con- 
spicuously greater effect if the season for the renewal of its 
foliage occurs earlier. Thus, where the climate and soil are 
suited to evergreen species, these always predominate over 
their deciduous companions {see Evergreen Forests in Chap- 
ter III). In some parts of Burma evergreen species have 
invaded the confines of teak, and surrounded in their close 
embrace isolated’ trees of that species, which will now be the 

17 
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last of their race there. Again, the sal, whicli is all but an 
evergreen, is able to suppress most of its would-be rivals. 
Thus in the Raipur district of the Central Provinces it 
has encroached on the teak in many places. The AnogeissuB 
pendula is leafless for a few days only in spring, and 
tolerates few companions of other species. On the other hand, 
the Boawellia thurifera^ besides possessing an open crown, is 
leafless for from eight to nine months ; so that, although for other 
and more potent reasons it does grow gregariously, it nevertheless 
allows other species not only to push up into the leaf-canopy 
on a level with itself, but also to occupy a permanent and often 
large place there. Such species are Hardioickia bhiata^ Ano~ 
gexBBUB latifolia^ teak, khair, &c., which all retain their foliage 
for some mouths after the Boswelha has shed its own, and 
renew it from several weeks to several months earlier. Indeed, 
in many localities, the Boswellia may be looked upon only as a 
temporary natural crop to be replaced by more favoured species 
to which it is now acting as a nurse, and which wilt drive it 
out when they no longer require its protection. 

The number of flushes of Uew leaves that a species brings 
out during the year is also an important factor for consideration. 
Every new flush of leaves is accompanied with a sudden out* 
burst of both lateral and upward growth, during which the tree 
is able to push up against and through obstacles, against which 
it may at other times be completely powerless. The Hard^ 
wickia produces at least two such flushes every year, and hence 
its ability to beat species much more shade-bearing than itself. 

• Lastly, where late frosts occur, trees that bring out new 
leaves early in the year will naturally suffer more than others 
whose foliage-buds begin to swell up, preliminary to bursting 
forth, only after the frosts are past. Abies dumoaa suffers in 
this manner ; and thus also is explained tlie impossibility of 
acclimatising deodar and the Indian silver fir in Northern 
Europe. 

Xlll. Gradient. — The effect of gradient, when there is 
DO impeding cause, is to drain off the moisture of the soil. 
.Trees like sissoo, the tamarisk, &c., require a great deal of 
water iu the soil, and hence can grow only where the ground 
slopes very moderately. Other species, like sal, require a less 
quantity of water and a more perfect drainage ; hence their 
affecting only steep or rolling hill sides, except, when, as in the 
Bhnbar, the soil itself lets water pass through it as through a 
sieve. A third class, like teak, requires still less moisture in 
the soil, but does not object to a less free drainage ; hence its 
ability to grow both on hill sides or on gently sloping ground 
with less or more binding soil. A fourth class, like the Finns 
longifolia, requires even less moisture in the soil tlian the preced- 
ing but the most perfect drainage, and will hence, where the 
noil itself is not freely peiineabie, confine itself to slopes witb 
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R ^adient of at least 30^. A fifth clasSi like some j&agp/ior&fap^ 
objects altogether to any very appreciable quantity of moisture 
ill the soil, and hence where the rainfall is at all olentifalj vriil 
grow only on scarps ; and so on. ^ 

But with species growing on bill sides it is not simply a 
question of drainage. The species must also have roots adapted 
to hold on firmly to steep slopes, and hence of two trees, similar 
in every other respect, that one will possess a decided advantage 
which has the stronger and more firmly-seated roots. More- 
over, species with horizontally spreading main roots will do 
better on slopes than on level ground, since there half their main 
roots will be able to penetrate into the hill side, whereas ou 
level ground every such root will be superficial, e.^., oaks, 
Cupres8U8 torulo8a^ Ac. 

XIV. Relative depth to which the roots penetrate. — 
This condition has a most important bearing on the distribution 
of some of our most valuable species. For instance teak, the 
TerminaliaSj &c., spread out their roots within only six feet and 
often less of the surface, so that in shallow soils resting on a 
perfectly dry subsoil, they yield the place to Boswellia^ Anogei88U8^ 
khair, Prosopis spicigera, &c. The Prosopis spicigera itself has 
been known to force its main roots down to 60 feet below the 
surface of the water, and is, accordingly, abje to flourish in the 
dry plains of the Punjab, whither no other tree can follow it. 
Again the sal is almost the only tree that can grow on the 
waterless boulder deposit between the foot of the Himalayas 
and the Terai, known as the Bhabar, the roots of that species 
being able to penetrate to a depth of certainly more than 63 
feet, which fact accounts for its generally forming much purer 
forests there than in the hills. Many of the trees of the dry 
tracts of India, which bring out their leaves in the depth of 
the hot weather, like the Bassia latifoliay Buchanania latifoliaj 
&c., have been known to send down their dense network of 
fibrous rootlets 20 feet below the surface. 

Limiting the consideration of this condition to the case of 
young seedlings, it may be laid down as a general rule that the 
longer the taproot developed by yearlings of a given species is, 
the better are they able, other tilings being equal, to resist both 
frost and drought, and, therefore, the more likely is that speciesi 
to predominate over every other that may be associated with it 
in the same crop. Instances in point are sal, Hardtouikia, &c« 
The long taproot of the Terminalia tomenioaa yearling enables 
it to survive severe and prolonged drought, without, however^ 
affecting the natural sensitiveness of that species to frost. Tha 
deeper any layer of the soil is, the less exposed is it to changes 
of temperature due to subaerial variations, and the larger the 
proportion of moisture in it. Hence the deeper a taproot goes 
down, the more likely is it to find sufficient moisture, and the 
higher will be the temperature of the moisture which it pumps 
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up into the plant portion above during frosty weather— the one 
circumstance beinp a protection to the plant against drought, 
the otlier against freezing. And besides this, as during frost 
the water contained in a certain tiiiokness of the soil, which 
thickness varies with the severity of the frost and the character 
of the soil, freezes and expands, causing the soil to swell up 
several inches, seedlings with a short taproot rise with the 
soil, and are hence left ejected when the latter subsides on 
thaw occurring. On the other Land, seedlings with a long 
and strong taproot are safe against such a catastrophe, unless 
the taproot is torn asunder by the up rising of the superficial 
layers of tlie soil. 

XV. RkLATIVB quantity and spread op the BOOTS 
(including the rhizome). — Some species develop a close 
matted mass of roots and rootlets, wliich strangle the roots of 
other species growing with them. Some again also possess 
abundant spreading underground steins. The roots and rbi* 
zomes of s()ecies of Carex^ Andropogoriy Ac., form a felt-like 
mass, often several feet thick, which strangle out all other 
growtii. Once haniboo lias taken possession of the soil, few 
individuals of other species can force their roots through the 
dense tangled mass of its fibrous roots ; and conversely when 
the soil and locality* are both suited to the growth of bamboos, 
no individuals of species with superficial roots can co- 
exist with them, only sucli trees as can spread out their roots 
below the layer of the soil monopolised by the bamboo having a 
chance of struggling successfully for a place in the forest crop. 
Hence the frequent inability of teak, Terminalia tomentoeaj and 
other species possessing more or less horizontally spreading 
roots to cope with bamboos, which cannot, however, keep out 
sal and other trees with deep-seated roots. 

XVI. A CLIMBING HABIT. — Under condition III (y) we have 
explained bow climbers, considered as an extraneous accident 
in a forest crop, kill or at least weaken trees, and thus assist 
neighbouring trees in gaining the victory in the struggle for 
existence. In this place, on the con ti ary, we are concerned 
with the struggle between the climbing plants themselves^ 
considered as lorining an integral portion of the forest crop 
and the trees on which they climb. 

Plants with a climbing habit rise up into and spread over 
the crowns of their supports, either (i) by means of adventi- 
tious roots, which enter the very smallest crevices in the 
bark, and attach themselves firmly thereto, ^.y., ivy, Ficus 
scandensy &c. ; or (ii) by means of tendrils, e.g,, the whole 
genus Vitis, many rattans, &c. ; or (iii) by means of hooked 
spines, «.y., many rattans, &o. ; or (iv) by twining round the 
stems and branches of their supports, at first in a loose coil| 
and then with a tight grasp, e.g, Millettia auriculatOy Spatholobus 
iioxburghii, Bauhinia Vahliif Butea superba^ and a host of 
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other climbers; or (v) and lastly, by interlacing branches 
with, or simply resting up against or on the stems and branches 
of, their supports, e,g, Zizyphus rttguloMy &c. 

Whiclierer the mode of ascension followed, the result is 
always the invasion and overspreading of the crowns of the 
supports by the dense foliage of the climber. The least harm 
done is impeded growth, and a sickly condition of the support. 
Moreover, when the climber ascends by twining, the stems 
and branches of the supports get constricted, the increasing 
pressure on the bark, following the entire circumferenoe of 
the stem, prevents the free vertical difTiisiou of the elaborated 
sap coming from the leaves and other green parts ; and 
finally, the channel for the passage of the crude sap from the 
roots becomes disproportionately smaller and smaller for 
the nourishment of the crowns, which become, in consequence, 
scraggy, sickly, and full of dead twigs and branches (the 
cause of future interior decomposition), and, if the trees form 
a heart wood, there is ultimately no sap wood left in their 
trunks, and death from sheer inanition is the result. 

As with all other plants, so with climbers, the immediate 
effect of light is to retard the development of their tissues ; 
and hence all climbers exposed to. full sunlight and wanting 
a support become low erect bushes, or at the most assume 
a straggling habit. With defective illumination stopping 
short of the minimum absolutely necessary for assimilation 
in each case, climbers will form long internodcs, and extend 
themselves vigorously ; and indeed the largest of them are 
found in dense evergreen forests. Taking the special case 
of twiners, we know that the nutating end of the stem 
has comparatively small leaves and long internodes, exactly as if 
they grew in weak light, and this character is no doubt tlie 
result of a habit still continued, although the inducing cause 
(m^., deficient illumination) is absent. We know, besides, that 
all climbers are shade-bearing, for without this quality they 
could not, as we know they do, make their way through the 
very densest crowns, as well as develop an aggressive mass 
of leaves in the midst of the already abundant foliage of 
those crowns. 

To sum up : Climbers, no matter how they ascend, are able, 
thanks to their being shade-bearing to a very remarkable degree, 
to rise up into, invade, and overspread the crowns of neighbouring 
trees, no matter how dense. They thereby not only prevent 
these latter from extending themselves either upwards or laterally, 
but reduce the quantity of their foliage, kill and prevent the 
development of twigs and young branches, and induce premature 
decay and death. They are most destructive, if they are also 
twiners^ 

{To he continued.) 

B. K Fjernanpkz. 
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II. 

SODTH’EAST RbOION. 

The oastprn part of tlie division 
Hamansdorp contains no Crown forests. 


of 


BiTiflions of TTiien- 
haffe and Port £lica- 
beih 

The same is to be said of the divisions of Uitenhage and 
Port Elizabetli through which we passed. 

The Harbour Commissioners at the latter town are carrying 

Drift sands near oiit Works for arresting the sands deposited 
Port Elisabeth. by from tlie east of the Bay. 

This work, commenced by some French workmen, has sue* 
ceeded in attaining the desired object. There is no doubt it 
would be possible, without any increase of expense, to utilize 
these sands so far as they have been arrested, and it would be 
as beneficial to the country as to the proprietors if something 
of the kind were done. 

We then visited the division of Alexandria. The Crown 

Dinsion of Aloxan- forests here are prineijially situated on very 
dry ground, the soil and sub-soil of which 
are very permeable, and contain a growth of timber of very 
little demand in the country. 

Nevertheless, the trees mostly possess, according to Dr. 
Pappe, some properties which should render them useful for a 
number of purposes. 

Sneezewood enjoys exceptional favour, comparable to that 

Biiee»ewood. Btiukwood, in the south-west district : 

thus it has become scarcer than even this 
last kind, preserved hitherto in the Tzitzikama, on account of 
the difficulty of reaching it. Prompt measures should be taken 
forthwith to prevent the complete disappearance of the 
sneezewood, and afterwards to assure its reproduction and 
increase. 

The two principal forests, OHfants Hoek and Addo Bush, 

Forests of oiifants, have Dot been surveyed. Their total area 
Hoek, and Addo Bush, appears to be about 12,000 morgen, con- 
taining useful timber to the amount of 7,500,000 cubic feet, 
which should yield, annually, about 75,000 cubic feet. 

The Government, in allotting Crown lands in this localityi 

Crown lots reserv- has reserved the timber, which is fonnd 
there. The total area of these blocks is 
estimated at 6,^00 morgen. 
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The most important are situated in the Zaurber/;. It would 

Zuurberg;. Lots; be sufficient, probably, in order to introduce 
precautioniiiy mea. timber here, to prevent any felling for a 
* certain defined period, and to scatter, before 

cutting down trees, certain well-prepared seeds adapted to 
the soil. 

Lastly, it will be necessary to enclose the plantations in order 
to prevent injury to them by cattle. 

Tlie forests are looked after by a ran<>er, who does not 
appear to have any superior chief other than the Honourable the 
Commissioner. 


I should here note tlie zeal and activity with which the 
present ranger, Mr. Nightingale, collected the information 
requested of him. 

Nevertheless, the conservation is not carried out with sufficient 
efficiency, according to the present system. 

There is an imperative necessity, before undertaking any 
improvements in this direction, for the 
oerwcommen^d^^ ^ * presence, within a convenient distance, of an 
intelligent forest officer, capable of under- 
standing the meaning, scope, and spirit of iustructiotis which 
he would receive, and of being at the same time the counsellor, 
guide, assistant, and controller of the rangers of tlie province. 

^ ^ The forests of Alexandria produced in 

Y.«ldorfore.t.. igso, £273. 

The total quantity of timber felled 
irewoo in us ry. amounted to 26,120 cubic feet, and 273 loads 


of firewood. 

This latter article has a substantial importance in this part 
on account of its proximity to Port Elizabeth. 

The particulars of timber delivered, and the situation of 
the Crown lauds of this division, are indicated in the annexed 
Tables. 

^ The division of Albany possesses no 

ivHiono Albany. (jrown forests, properly so-called. 

In terms of Section VIII, of the Crown Lands Act, No. 14 
of 1878, and in all Government notices of the sale of lands 
under that Act, the lessee is prohibited from cutting any tim- 
ber, trees, underwood, or bushwood, except such as shall be 
reasonably requisite for his personal use. 

It would be absolutely necessary to specify the portions 

Precautionary met- furnished with timber, and to verity their 
actual state, in order to make certain that 
this condition is observed. 

Creation of foreita in At the same time the question of intro- 

thia Division. duciog timber iuto these localities ought to 

be looked into. 

Generally speaking, there is brushwood on the mountain sides 
although some of the h j ll s aro quite bare , but the summits of 
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the highest plateaux are absolutely destitute of timber of any 
kind ; it is here, however, that trees would exercise the most 
salutary influence, and it appears certain they would succeed, 
Orahuattown PUn. by the splendid growths of the plan- 

tstioof. tatioiis around Grahamstowu. 

Mwitime pine. The maritime pine, especially, flourishes 

in a remarkable muuuer. 


This species appears to accommodate itself with wonderful 
success to these dry and stony hill-sides, thrustinfj its roots 
into the fissures of the rocks, and developing iuto magnificent 
trees. 

The Crown forests of King William^s Town are situate at 

Division of King the iiorth-west of the division, in the moun- 
WiHidm’8 Town. tiviiis of Pirie and Keiskama Hoek. They 
stand in a soil much less dry than that of the forests of Alex- 
andria, and the trees attain very considerable dimensions. The 

Abienoe of stink- species resemble more nearly those which 
wood and witte sis. compose the Knysna forests, but we saw no 
Btinkwood or witte els. 

Teiiow-wood usmI YcIlow-wood is mucb sought for. It is 
for sisepers. ^(^0 Qjj|y wood at present allowed to be 

supplied for railway sleepers. 

The forests of this division have not been surveyed. Some 
licenses are granted for cutting timber and firewood, as also 
for taking saplings for the purpose of constructing huts and 
kraals. 


The staff charged with the administration of these forests 
^ is composed of Baron de Fin, Conservator, 

Present supervuion. i j j - ij-i. 

one head-ranger, and six subordinates. 


Correspondence witli the chief office is conducted through the 
Civil Commissioner^ who is called upon to give his advice upon 
forestry questions. 


The Conservator states that the native rangers have not 
Objections to native Sufficient Capability to perform the work 
^ ^ which their duties demand. Their position 

among their tribes cannot fail to be a very delicate matter, 
when the interests of the forests are in opposition to those of 
their relations and friends, and especially when neither of 
them comprehends for a moment the utility of the measures 
wbioh conflict with their interests. 


However this may be, the case is one pressing for attention, 
Measures to be &ud particular heed should be paid to the 
following points 

(1.) To accurately determine the situation of all Grown 
* properties as fixed by law. 

(2.) To draw up a valuation of the Crown forests, or^ 
pending something better, at least an approximate 
one. 
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(3.) To take precautions ag^ainst the danger of fire^ such 
as are adopted in the Knysna, by keeping^ clear 
the borders of the forests. 

(4.) To have rangers capable of preventing the young trees 
from being cut for the construction of huts and 
kraals. 

(5.) To fix the seasons during which the various kinds 
of timber are fellable, and to disallow their being 
cut at any other, conformably to the Regulations 
of 1875. 

(6.) To allow no herds or cattle to penetrate the forests, if 
it can be helped, or at least to prohibit their enter- 
ing the districts where felling is taking place. 

(7.) To watch carefully that the felling by contractors is 
not mixed with that of others who hold licenses. 
In this district, more particularly than for that of Alexandria, 
Superior overieer the supervision of a superior overseer would 
recommended. necessary. 

Such a task could hardly be imposed upon Baron de Fin, 
whose length of service, experience, and devotion, cannot be 
bettor utilized than at the locality itself of which he has the 
charge. It would be necessary to give him an assistant, who^ 
would fill the functions of second upper ranger for the portion 
Above to be station- of the forests nearest to Keiskama Hoek, 
ed at Koiskama Hook, ^00 far removed from the only existing 

head-ranger. This assistant should, at the same time, serve to 
ensure the carrying out of the forest regulations, and should 
also keep the books. 

A ranger resides near Stutterbeim. In approaching this 
Division of 8tut- town, it is perceived that timber becomes 
^*'^®*®* rarer and rarer. lu the east of the division 

there is none existing. 

The production of the forests managed by Baron de Fin, 
Yield of forests. in 1 880, was as follows : — 

Timber ... ... 48,700 cubic feet. 

Huts and kraals ••• 184 loads. 

Firewood ... 1,545 loads. 


The total value amounted to £1,657. 

The books of Baron de Fin, the Conservator, are very 
carefully kept. 

Division of Queens- From Stuiterheim to Queenstown the 
country is absolutely devoid of timber. 

Cathcart, pianta- A sum of £500 should be devoted to 
tions recommended at. plantations at Cathcart. 

There exist no Crown forests in the division of Queens- 
Oreation of Crown town, but the Government possesses about 
30,000 morgen of Crown lands, of which 
the larger part could, without doubt, produce trees if works 

18 
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for planting were carried out there. The soil hag the reputa- 
tion of being unusually fertile, and the scarcity of water is the 
only thing that the owners of the ground appear to dread. 


The postal line from Queenstown to Fort Beaufort crosses 

PiTiaion of stocken- the Crowii forest of Katberg, in the divi- 
sion of Stockenstroin. The district through 
which this route winds is a steep mountain side, now desolated 

Effects of burmnas. through having been burnt. 

Nature, alone, aj)pear8 powerless to repair the waste occa- 
sioned. The land, still studded with trees, dry at their base, is 
overrun willi bush and creepers, amongst which we could dis- 
cover no natural sapling of a timber tree. 

Here, as in the Division of King William^s Town, the extent 
and contents, &c., of tlie forests have not been examined. 

I drew the attention of the ranger, Mr. Atmore, to tliis 
absence of information on his part, and I showed him how he 
could determine apj)roximately (until something better could 
be done) the extent and the value of the forests of which he 
has charge. He, witli a zeal which I feel it my duty to re- 
cord, explored the lots placed in his charge, and collected the 
particulars in the table annexed to this report, which show 
the apparent capability of the forests in the division of Stock- 
eustrurn. 


Undoubtedly, the first thing to be done on this point should 
. V . 1 be to define, as regards the Crown forests, 

Moaaurefl to bo taken. . j ^ ^ r -l.. i 

the nature and extent oi the rights reserved < 
by the Government, and to decide as to how far it is practicable 
to enforce them. 


Tlie Crown forests are spread amongst 
lands given as locations to the natives. 

The Act of Concession says : The Gov- 

ernment, reserving to itself all forest tim- 
ber (if any), now growing, or being 
upon any part of the commonage of the 

Does this reservation carry with it the obligation for the 
natives not to cut the young brandies for their huts ? Is there 
any obligation on their part not to allow their cattle to nibble 
the shoots ? 

Has Government power to sow or to plant in spaces devoid 
of trees, also in parts destroyed by fire ; and to keep clear 
the borders of the forests in order to prevent fire, &c. ? 

These are all so many vital questions as regards the conserva- 
tion of these woods. 

Sneezewood has become very scarce. 


Crown forpsts on 
native locations. 

Reservations by 
Government and ex- 
tent oi the nbbfjriitionB 
imposed by them. 

location.” 
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We were told that a contractor had undertaken to supply 
40,000 telegraph poles for a line beyond 
Bneejewood: Cob- the colony. Is it expedient to exhaust our 
tract for suppij of colonial forests for the sake of supplyiucr 
aoother sute. to another state wood ret^mred ior own 

needs ? 

The superintendence of the forests in this division is entrusted 

Prcent .upervmon. **0 ••“ngers. Tlie cilief ranker has no 
superior chier upon lorestry matters, other 
than the Commissioner of Crown lauds. He is absolutely 
isolated in the country, without assistance, advice, or control. 

Can he anticipate eventual difficulties, or prevent that which 
is unavoidable ? 

Has he even sufficient preliminary ideas to enable him to 
grasp the origin of such questions, with their details and con- 
sequences ? And to explain these points, and furnish useful 
advice upon them ? 

In this district, as well as at Alexandria 
Xeccssifcy for cxpc- King William's Town, the experience 

cer. ot a superior lorestry omcer would be 

indispensable. 

Yield of forests. Tliis district produced in 1880 ; — 

Timber... ... 70,000 cubic feet. 

Firewood 72 loads. 


Tlie total value of its proceeds amounted to £1,271. 

^ The white ironwood is as much sou(;ht 

White ironwood. /» n j • 

for as yellow-wood or assegai. 

The particulars of these products are given iu the Table 
below : — 


Yellow- 

wood. 

Iron- 

wood. 

Assegai- 

wood. 

lied 

pear. 

Poles. 

Spar. 

Firewood. 

Cubic 

feet. 

Cubic 

feet. 

Cubic 

feet. 

Cubic 

feet. 

Pieces. 

Punning 

feet. 

Loads. 



17,200 

7,200 

3.277 

cubic 

10. 

12,750 

feet. 

027 

72 


Iu the division of Victoria East, bordering 


Division of Victoria 
Esfit. 

Tyumie forest. 

A contractor is 

Contract for yellow- 
^ood sleepers. 


oi Victoria iliast, bordering on tbat oi 
Stockenstrom, is found the forest of Tyumie, 
adjoining those of the division of King 
William’s Town. 

at present preparing sleepers there. The 
contract, to be executed during the years 
1880 to 1885, is for the supply of 60,000 
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sleepers of yellow-wood. Ton thousand have been delivered, 
and 3,000 are prepared. 

, At present tliere exists a diflPerence of 

native ranger and the Opinion between tlie native ranger, siiper- 
Ooiitractor. vising tlie preparation, and the contractor, 

with regard to a lot finished. 

The contractor has made, at his own expense, a road for 
getting out the’ timber from a mountain side, previously inac- 
cessible, and the entire forest does not appear to contain much 
more yellow- wood than the quantity necessary for the execution 
6f his contract. 

In the meantime, otlier licenses are being issued, and the 
contractor does not fail to grumble sometimes, at seeing the 
road which he lias opened used and worn out by other persons, 
for the purpose of carrying off trees upon which he himself had 
reckoned. Besides, tlie residents in the country see with 
anxiety all the timber of the forest disap|)car and carried off for 
tileepers. 

The ranger is under the orders of the Civil Commissioner of 
Alice. 

Tlie forest of Tyumie is, for soil, temperature, contents, and 
the treatment it undergoes, in a position similar to that of 
neighbouring regions. 

Between Seymour and Fort Beaufort we observed in the 

V mountain, on the right, some iirivate forests, 

and the threat of Mancazana on the left. 
The country is covered with massy Acacia horriday improperly 
called liere ‘‘ Mimosa/’ j 

Fort Beaufort possesses some timber belonging to the Gov- 
ernment. Tlie Civil Commissioner issues licenses for felling, 
and his first clerk is deputed to measure it as it is cut. 

Between Fort B(‘Mufort and Bedford, we passed by Yellow- 

“ Yeiiow-wood” near Wood, a place SO Called on account of the 
Fort Beautort. quantity of timber of this kind which was 

formerly found there. It is now remembered in name only. 

On the nordi-wcst of Bedford, on the south side of the moun- 
tain, there is still to be seen the residue of a private forest; the 
timber which it contained lias been almost entirely cut down. 
From Bedford to Qraaff-Reinet, the thickets occupy fewer large 
fiuri'aces, and the country becomes drier. 

III. 

Western Districts. 

Nothing is comparable, however, in respect of dryness, to 

w umdiairiflta district knowD as the Karoo, which 

* * extends southward of the line from Graaff- 

Beinet to Beaufort, West. There are no more mimosa thickets. 

The Karoo. dumps of flowering shrubs, instead of 

forming green swards, are scattered for 

apart. 
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In a great many places saline eruptions appear on the siir- 

Saline eniptioa., *o. ***« Vegetable 

growth peculiar to the seashore. 

The rivers overflow when it rains, and subside soon after, in 

Dryneaeof »ive«. manner that, during more than 300 

days m the year, the beds are to be seen 

dried up. 

At Beaufort itself, the inconvenience of long intervals 
between the rainy days, has been remedied 
foH,*We8t. construction of a dam enclosing a 

lai’ge reservoir. By this arrangement, a 
large quantity of water, which would otherwise run uselessly 

Beaufort dam. Stored for the 

use of the town for irrigation and other 

purposes. 

iSome plantations have been commenced here. 

Experimental Gar- Superintendent of the Public 

don at Beaufort, West. Experimental Garden, thus describes his 
Mr. Clark’s experience. ©fforts •— 


I tried in vain for three years to grow some blue gums. 
This soil is brackish ; the seed that 1 put in produced no re- 
sults, and everyone here predicted that I would never raise a 
tree. I brought soils from neighbouring farms, tried them, 
and found some in which the seed produced very fine plants. 

I noticed that the brackish soil formed a superficial bed, 
not very deep, and by planting so that the trees had their roots 
below the saline layer, and by keeping them watered, the re- 
sults, which are now seen, were obtained.” 

We saw, in fact, very fine blue gums of two and a half years 
Success of Mr. Clark old, presenting every sign of a resplendent 
\vith blue gum trees. growth. It is truly fortunate for this dis- 
trict that the first attempts have been entrusted to an intelli- 
gent observer, who most earnestly desired to succeed in liis 
work, and laboured with a perseverance that no discourage- 
ment could daunt. 

A reservoir is now about to be constructed, which will allow 

. of an extent of 50 morgen being irrigated, 
Projected irngation. i i i i. i.- mi u T 

on which plantations will be made. 

. ^ - It is to be hoped that these plantations 

Anticipated influ- , , •xi ^ ^ i 

ence of plantation on Will uot be Without exercisiug, ere long, 

climate. some influence on the local climate. 

However, 1 think that plantations of woodlands at a conve* 
nient height on the mountains in this region would be possiblei 
and would have a beneficial effect. 

From Beaufort to Cape Town the extensive plains of the 
Karoo are traversed. 
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contain timber to any appreciable quantity, except in those 
parts which have been recently sold. 

The extent of bush land is even more uncertain. Regard 
Buih lands, extent being had to the positions they occupy, and 
and produre of. referring to such information as I have 

gathered, I think that their extent may be estimated at nine 
times that of the forests, say 1,080,000 morgen. Thus 12,000 
morgen producing timber, 1,080,000 morgen of brushwood, 
suitahlc lor firewood, in all, say 1,200,000 morgen.* 

llesides the above, there are timber in certain kloofs in 
Total yield of tim- portions of the divisions of Namaqualand, 
l)or and lirowood. Calviiiia, and along the Orange river, 

described in the map of 1876, containing a large forest of aloe 
trees. 

Paut II . — Requirements of the Colony* 

I. 

Consumption. 

Let 118 see now what are the requirements of the colony. 
Conauinpiion in The total Consumption of timber in 1880 
18 ^ 0 . amounted to — 

Colonial,^’ approximately 250,000 cubic feet. 

Entered lor cousumptiou ••• 2,014,313 „ 


2,264,313 

Let ns endeavour to summarise the needs that w^ere satisfied. 

In 1875 tliore were in the colony 55,212 houses. 

Admitting that there are in it at present 60,000 houses, 

TimWr uRod fop Supposing a house to last fifty years, a 
ooTiMtruction of build- number equal to 1,200 houses would be an- 
^ nually either entirely rebuilt or partially so ; 

that is, reckoning 20 houses to each district. 

If the average quantity of timber used in a lionse is 600 
cubic feet, to meet this demand wo should require 720,000 
cubic feet. 

The quantity employed in absolutely new constructions 
would be at least as large, and w^e should hope that it would 
rapidly increase, ns this w^ould be the most certain sign of the 
development of the country. * 

Toui uantity uied consumption of timber used for con- 

for ^ cnnstPoctiL of striictiou may, I think, be estimated, in all, 
buildings, &o. at 1,500,000 cubic feet. 

In 1875 the colony possessed 421,762 draught cattle. Sup- 


o From information which the Survejor-QenerHl has been good enough 
to furnish, ir eppeers there is a large tract of forest 
Unnirvejied forest between the divisions of Uitenhage, Alexandria, and 
Somerset, kfiown as the Addo Busli, but this tract is 
uiiBurveycd. Believed to be chiefly iiigh bush and ^forests (unsurveyed), ooou- 
pying a surface of about 100,000 morgen. 
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Timber in P”f'"R <>"« wapon ttf rflqttiPe 16 of tlwe 

ibanuf^eture aMitpalR, and d^neUnof, If , 762 head^ we 

®*****®' ahould have, in round nunibersi^ 26,6603 

wagons. 

. Besidea oxen there were 235,000 horses |ind mules* Admit- 
ting that iialt'of them would be employed for the saddle alone,* 
and allowing for the remainder a vehicle for every four head, 
this would give 29,000 conveyances, into the construction ot 
each of which there enters one-third of the wood necessary 
for building a wagon. We should, therefore, find employment, 
for a quantity of material equivalent to that of 9,000 wagons ; 
or, taken together, equivalent to 35,000 wagons. Allowing 
that a wagon is renewed entirely or partially every twenty- 
years, the consumption is thep represented by the quantity, 
which would enter iuto the yearly construction of 1,700 wagons, 
say 170,000 cubic feet ; and, repkoniug waste, 200,000 cubic 
feet wonld be the bulk of timber consumed in this manufacture. 


Toulquutity umd t**'* ‘porpose 1,700,000 cubic feet 

in manutlcture of would be employed. 

hides, Aok 


The remainder of 564,313 is^donUtless used in the manurac- 
Balance of timber, ture of furuiture fustage, euplosuri^S or fences, 

how accounted for. sliip-building, &c,, and employed by the 

Public Works Department in barbopr works, pouts, sleepers, and 
telegraph poles. ; 


In the year 1880 only 12,000 sleepers, and from 4,000 to 
Slee ers and le telegraph poles, Warp cut iu tile 

grapiT^poieBT^iiumber Crown forests^ but those two products de- 
cut in 1880. maud a special notice. s 

The construction of each mile of railway necessitates 
SI..pe,. for r..l. Biee^era, inofuding 

vaj8, preMnt and fu- those requisite for suuniiugs and sid- 

tUPA. • 


There are open at present in the colony nearly 1^000 miles o^ 
railway, for the equipment of which 2,000,000 sleepers, ecjui- 
valent to 4,000,000 cubic feet, are required. The life of these 
pleepers averages ten years. 

The maintenance of the sections now open requires yearly 
200,000 sleepers, equivalent to 400,000 cubic feet The net- 
work of railways in the colony may possibly be extended byi 
another 1,000 miles. 

The construction of this extension will require 2,000, 000» 
sleepers, equivalent to 4,000,000 cubic feet, exclusive of tho 
Wood required for railway buildings, station yards, and stores^ 
The yearly maiiltenance of the new lines will absorb 200,600 
sleepers, and the annual consuroptloQ will be raised to 400,000 
Meepersj or 800,000 cubic feet.* • • ' 


19 
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Tlie railways will, therefore, absorb — 

For original equipment, 2,000,000 sleepers, or 4,000,000 
cnbic feet. 

For annual maintenance, 400,000 sleepers, or 800,000 cubic 
feet. And, in view of this fact, the annual consumption of 
timber will be increased by 800,000 cubic feet. 

As a matter of fact, the stage of maintenance has scarcely 
yet been arrived at ; and, as 1 have previously stated, the quan- 
tity supplied during this year has reached the insignificant total 
of only 12,000 sleepers. 

There are at present, to my knowledge, four contracts in 
' operation for the supply of sleepers. They 
are being carried on in the forests ot tlie 
divisions mentioned below, and are intended to supply the 
quantities indicated : — 

Rnysna ... ... 800,000 

Do. ... ... 25,000 

King William^s Town ... 60,000 

Victoria, East ... ... 60,000 


Total ... ... 645, 000 

There are at present 8,140 miles of telegraph lines open. It 
^ is probable that the system will ultimately 

eegrtp 8. represent a development much more than 

double its present extent. 

The poles necessary for the construction of the new lines, and 
Poles for telegraph for the maintenance of the entire system, 
finei. create a demand of very considerable 

magnitude. 

The annual consumption of timber in the colony will then 
. ^ , be certainly enlarged by a million cubic 

■umption of timber feet tor tuese two services, and it is to be 
hoped that it will be augmented still more 
grap inei. accouut of the increasing development 

of the population. 

The manufacture of sleepers in tlie colonial forests represents 


« . saving of at least six pence per sleeper ; 

&o.. in use of colonial and an annual saving ot 200,000 shillings, 
timber for sleepers. ggy £10,000, is UOtto be despised. 

Tin’s saving will, I think, become much larger when we 
have made the necessary improvements. But even if there were 
uo saving in the cost, we ought still to give the preference to the 
colonial productions, because their preparation, by giving employ- 
meut to a large number of workmen, tends to the increase and 
well-being of the population of that portion of the colony. 

It is thus evident that the Crown forests, as at present 
- . ^ worked, would be perfectly incapable of 

not luppij BuppIyiDjr the wants ot the countrjr, efMi 

with iU present small popnlation. 
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These needs are now partially satisfied by importation, but 
stink wood ; lopply the eagerness with which stink wood is sought 
and demand. for proves that this species is not cultivated 

so much as it should be, and trade sufiers by reason of its 
extreme scarcity. This is a state of things to be improved 
upon, because, where there are no reasons for restricting 
production in a district in order to grow something still more 
valuable, it is better to produce than to import. 

The production of this raw material at a rate cheaper than 
that at which it can be imported, would certainly be very bene- 
ficial to the trade of the country. An industry is often more 
seriously shackled than one thinks by the manufacturer not 
having at his door the raw material for the orders he receives ; 
and it is always encouraged by facilitating the means of 
procuring the raw material. 


Private foresta not 
to be depended upon 
Buppliea. 


for 


In the matter of forests we cannot rely 
upon the uncertain arrangements of private 
interests for the supply of our needs. 

Again, into the production of timber there enters the ele- 
. . . meat naturally vexatious in relation to 

supply and demand, namely, the question of 
time. Thus, in view of au order in hand for timber, where is 
there a speculator who would consider it worth his while to 
engage to execute au order deliverable within a century ? 


If the price of timber is low, it is to the owner’s interest 
to clear his land for the purpose of substituting something 
that pays better. On the other hand, if the market is bare 
of timber, the price is consequently high, and he is then tempt- 
ed to fell in a reckless manner.* 

In order to preserve the forests [of Prance] a series of legis- 
^ ^ lative enactments has been framed, which 

extermmatmff foreiti go as far as decreeing the penalty of death 
in France, against those who grub up, without autho- 

rity, even private forests.f 

But laws against the extermination of forests have never 
proved effectual in preventing such operations when the owner 
found the latter to conduce to bis advantage; and the long 
list of successive Royal Ordinances and Parliamentary Statutes 
starting from the time of Charlemagne, and coming down 
to the present day, has but served to exemplify the powerless- 
ness of the law in this respect.} 


* In the plains of Lanffuedoo, near the mountains of the AlpSi the inhabitante 
nub up even the roots. It would be a flfood speculation to plant trees in those parts, 
but it would be fifteen or twenty years before any benefit would be devired from tbeni), 
•nd life is too short.— G. Hubiot. 

t Edict of Louis XV. aniBst exterminators of forests. 
t Clave, ** Etudes sur reoonomie forestiere.'* 
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improTementa wl»«h t(ie Oro>trn for^ti of tliis colonr 
: Tufur. potent!.! admit of shonld raiwj theit production of 
>teia of our Crown timber to ttie level oi tlie present consnmp^ 
*®'®®**' tion, and increase it by well-conceived 

plantations, whose sites will dot nsnrp the place of more import- 
ant works, and will, at the same time, insure an increase of 
'production commensurate with the augmented consumption 
which the future of the colony appears to profnise. 


Influence of Forests on Climate. 

The observations which we have been bringing to notice, 

* influene» of forette whatever may be their weight, do not touch 
oDohmate. upou the most important aspect of tlio 

<}iie8tio». 

Timber is, doubtless, a primarily indispensable article ; al- 
though when we do not produce it we cau, -sis at present, procnrjB 
it from elsewhere, not always, however, witliout. some dis- 
advantages ; since when the time arrives tlint our stock of 
atinkwood or sueezewood is exhausted, and it becomes neces- 
sary to substitute for these woods imported oak. or teak, the 
^ cost will be found very great. At any rate we could but 
partially substitute for it other kinds, and the industries which 
use the former would either perish or dwindle away. 

Further, what would be the result if foreigu complications 

Po»ibl. interruption to distorb the markets of supply ? Or 

of extrs-ooioniai Bup. what would happen should the ocean 
• transport be interrupted ? 

We will proceed, however, to tlie main point. , 

Storaffe of rainfaU colony possesses very extensive ter- 

ritories, which require an enormous aliiiual 

rainfall. 

It is, in the highest degree, requisite that the rains, instead of 
collecting instantaneously on their way to the sea during the 
twenty-four or forty-eight hours succeeding their fall, should 
be intercepted, in order to preserve the coolness of the soil for 
us long a time as possible ; and that they should be absorbed to 
enable them to re-apfiear afterwards, at various spots, iu the 
form of perpetually-flowing streams, 

iNow forests do unquestionably exert considerable influence 
Partial destruction the climate, and upon the conditions q£ 

of forests in France, the water-enpply of a country. Up to the 
Mi4ks reaults. year 1865 , we have been dwelling u|>on, as 

'a whole, the climatic and hydrological facts which followed 
U|)QU the destruction of the forests — facts proved in ever^ 
country of the world ns yielding a sufficient explanation of 
those plieiiotneiifi. At' this period, however, the French Govern* 
lueut proposed to alieiiaie a portiou of the Btute forests ’'ia 
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larder to nppl)^ tlie products of the seles to tlie' execution of 
works of public utility. It proposed, in u word, to substitute 
4'or forests, canals, roads, and railways. What pro8|>6Ct could be 
more enticing to the public ? 

However, the $avants remember the consequeuces of the 
destruction of the forests.* 

The Government then tried to find other causes for the 
effects indicated, and endeavoured to remove from the forests 
the stigma attached to them on account of these phenomena. 
But the great majority of the navanta did not find these expla- 
nations tenable, and preferred to wait longer for the realization 
of their ardent desires than, by killing the goose for the sake of 
the golden eggs, to risk the fertility of the country in order to 
obtain these benefits as soon as possible. The field was thus 
EBtabiishment of opened to Scientific research on the subject, 
obser^viiiff stations in Observing stations were established, at 
the renc oresu.^ wliicli the results of the examinations were 
analysed and investigated ; so that there are now the elements 
for establishing, in a synthetical manner, that which could be 
given, at the time when the subject was mooted, as only a 
proof by induction. 

, Explanation of ao> The following is a risumi of the data 
tiuii of forests. ^ collected 

1. A comparison of the various thermometrical observations 
Therraometrical ob- sliows that the temperature of a given disr 

servatioiis. j*, lower within than arf>nDd the forest. 

Tliis difference, almost nil in winter, is raised more than five 
degrees in summer. During the hottest season of the year tho 
moisture frrm the forests ascends to tlie air^currents abov<e 
them. These currents cause the temperature to be lower than 
is the case in connection with those hovering at the same 
lieight, above portions of the soil that are not wooded. 

2. H)grometi'ic observations prove that in forests, in their 
Hygrometrioal ob- vioinitv, and principally above them, tlie 

servatiouB. atmosphere is more charged with moisture 

than it is in districts removed from them, all other circum- 
stances being otherwise equal. M. Tissaudier discovered, 
duriug an aerostatic voyage, that when the balloon was travel- 
.ling over a forest the hygrometer rose with extreme rapidit}', 
but descended as soon as the forest was passed. f 
. Baiogaage obflem- 3. Observations 'of the rain-gauge 
prove — 

(a.) That there falls in forests, and within the radius of 
.their influence, a larger quantity of rain than on similar dirf^ 
itricts deprived of timber. 


M!. Beoqueral, among others, in his report the propeedinga of the ** Aom 
deinie des Sciences," at its meeting of 22nd May, 1865. 
t ** Aoademie dea Mimpea,'* iUth OiBtobar, 
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[b,) Tliat the higher the situatioQ of the woods tlie more 
senaibly is this influence felt. 

(c.) That the foliage of trees intercepts an amount of rain 
varying from 8*5 to 52 per cent. 

4. Atmometric observations prove that evaporation is from 

Atmomeirio observa- six to seven times less within the forests 

tions. than beyond them, and three times less from 

parts surrounded by wood than from ground absolutely open. 
Evaporation from agricultural soils is at least 70 per cent, of 
the ainoiuit of rain received by them. 

5. There is found in forests, under a bed of dead leaves not 

yet decayed, a layer of humva, or mould, 
and ^bswbing formed by the decomposition of tlie leaves 
powen. and the crushed vegetable matter previously 

accumulated and already rotting in the soil. The property of 
absorption possessed by this humus is about eight times greater 
than that of the various* limy soils, and from 2^ to 5 times 
greater than that of the different cla^^ey soils.t The 
presence of mould on a soil, combined with the action of the 
roots of trees, augments the permeability of underlying strata, 
the least favoured in this respect. 

Fomtf prevent 6. Forests, by reason of the rains which 
gathering of torrenti. they attract, prevent the sudden gathering 
of rushing torrents. 

It therefore follows : — 

Rffecu of the action That forests aro vast condensing appnra- 
of foreets. tuses, favouriug or inducing the formation 

of rain and dew. 


This influence of the forests was known long before any one 
had dreamt of determining it by natural experiment. 

We shall proceed to cite in support of this assertion certain 

^ , facts proved no less in the colonial territory 

than in the countries which most nearly 
resemble it in all geographical respects. 

Cape Colony . — ‘‘ He’^ (Conservator of Crown forests at 
, the Kiiysna^ ^‘mentions that during the 

^ severe drought in 1873 both the Tzitzikama 

and Knysna forests were visited by frequent showers, which 
rarely travelled beyond the forests.” 

^‘The immunity which British Kaffraria enjoys from the 
droughts BO common in South Africa is believed to be due to 
the influence of the forests.” 

Natal . — As regards the meteorological influence of forests, 
the heavy timber lands have been observed 
to be the great condensers of vapour.” 


Zfatal. 


* Ctlcareoui. 

t Aooordiog to Sohablar sad BouMUigtalt. 
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It is pretty generally believed that the deg- 
Mauritiuf. truction of the forests has had considerable 

effects upon the climate, and that, owiag to 
the same cause, the floods are much more sudden and destruc- 
tive than formerly. Many streams which never failed whilst 
their sources were shaded by the forests are now dried up/’ 

SL Helena* — St. Helena seems to afford a somewhat strik- 
8t Helena. example of the effect of forests denu- 

dation upon climate. It is stated that the 
extirpation of the indigenous trees, shortly after the first 
colonisation of the island in 1673, was followed by a succes- 
sion of severe and destructive droughts, but that since the 
forest lands were replanted, the island has ceased to suffer from 
them to anything like the same extent.^’* 

Among a thousand other historical facts we will mention 
Eaypt: rainfall following: — Tho dryness of the climate 

induced by planting of Egypt is such that it never rains in 
Upper Egypt ; and in the Delta, in former 
times, not more than flve or six days of rain annually could be 
depended upon. The Viceroy, Mehernet Ali, planted, at one 
period, 20,000,000 of trees on this same delta. Some years 
after, when these trees had grown lofty, the number of rainy 
days increased to 45 or 46 annually.f 

As wooded soils absorb more water than others do, the 
Springs influenced presence of forests must exercise a coii- 
by forests. siderable influence on springs. Instances 

of this influence recur perpetually. 

For example, the water source of the island of Ascension 
At Ascension exhausted by reason of detiinbering, but 

the water returned when the mountain was 

replanted. 

Mr. Bean, Engineer of the Grande Combe, has established 
At the Grande the following facts: The Company to 
which he was atbtched planted a forest of 
850 hectares (about 1,000 morgen), and as soon as a portion of 
the plantation became advanced enough to deserve the title of 
a wood,” an old spring, which formerly with difficulty supplied 
in the beat of summer, two steaiti engines, yielded sufficient to 
leed these two engines, while its working power was more than 
doubled. 

In the second place, the streams of this basin, during heavy 
rains, are not subject to such constant and violent floods as 
before, and the water runs slower and for a much longer time. 

8. Forests, whether by influencing the number of days of 
rain, or by retaining rains for a longer period in the regions 
which receive them, or by favouring the feeding of springs, 

• AnalyiU of returoi io reply to queriee relatiDg to Colonial Timber, 1S78, pp. 

87. 

t fitport OB Bitiiu Md Fstottt, ISOS.'wPTidaaoo of Fouehet. 
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nnd probaMy By exercising these reciproeal runctieiUi^) ImYe a 
marked and benefioial influence upon the ramfull of a couutr^v, 
and consequently upon its fertility. 

In this regard, coincident facts are still more numerous.* 

We will cite the most recent and the most common. , 

The rivers which water the valley of Aragua, in fhei 
• , . „ province of Venezuela, form, in their con- 

on the waters of Lake nuence, the Lake ot Tagangua, and have no 
{raaerigiia. Other outlet. Hiimboldt, when visiting thiit 

country at the commencement of this century, ascertained timt 
there was a gradual subsidence of the water-level of the lake# 
When, in 1822, Boussingault explored the country, he learned 
that tlie water had risen considerably. Tlie forests bad taken 
possession, during the same period, of a large tract of country 
in which the population had been decimated by the war of in- 
dependence. They had developed there with that woiiieiful 
activity of vegetation which characterises the growth of trees 
Under a tropical sun ; nnd the rise of the water corresponded 
with the retimbering of the basin. 

From a communication made by M. Counsellor Wex to 
Bub..denc.ofw.t.r. Geographical Society of Vienna, it 
Wi of Qerman rivers appears that, Biiice the exteusive detiiiiber- 
owing to disafforest, jjjg which has taken place during a period 
of fifty years, the mean level of the Elbe 
has fallen 17 inches; that of the Oder 17 inches; that of the 
Rhine 24 inches; that of the Vistula 26 inches; and finally^ 
that of the Danube, at Orsova, 55 inches. At tlie same time 
U very sensible diminution of all sources of supply was found 
to have occurred. 

The Hydrotechnicnl Commission appointed by the Austrian 
Auitrian Hydro. Engineers, for the purpose of examining 
techfiioni Com. into these facts, was uuaniinous iu declariug 
Sle above that tie primary cause of the very disastrous 
decrease of the waters is due to the devasta^ 

tion of the forests.^ 

Twenty years ago the Khanate of Bokhara was one of 

Ehanato of Vok- fertile regions in Aeia. This 

*hara made and welUwooded and well- watered country, 
iihioagii duafforesting. nourished by numerous streams, was a veri-^ 
table terrestrial paradise. During the last 25 years all thg 
^oods have been cut down, and the few treet which remained 
were oonsuined by fire daring a civil war. It was not long 
before the consequences began to be felt. The result was tho 
complete transformation of the country into an arid desert# 
‘The streams dried up ; the canals, excavated iu oldea timefi 
'for irrigation purposes, are perfectly empty# The shifting sands 
of the deser^ being no longer held in check by the barriers 

* Beequeree on Foroitt tnd thoir tnffuence on Clifflstea 
t &<*port on Bivert laTt# p» 
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fotrtied by the fnreafg, are ^ainin^ on the sbil every day, and 
eventaally invade the Khanate in every direction, and 
transform it into a desert as arid as that nrhich now divided 
it f'rCm KhiVa.* 

„ . This example entirely instifies the weighty 

queuces of disafforest- WOrds of the lllUStriOUS xlumboldt— 

iag. 

By felling trees which are adapted to the soil of the sides 
and summits of mountains, men, in every climate^ prepare for 
future generations two calamities at once— want of firewood 
and scarcity of water.’^ 


Forest ioduenoe on 
torrenfs and on 
mountain sides. 


4. Forests exercise an important influx 
ence upon torrents of water. 


They preserve the soil on the mountain sides by maintaining 
the vegetation, and they protect the beds of large rivers from 
_ • the encroachments or silting up which 

liv^r^ obstruct the mouths of those rivers. These 

embouchures. facts have never been disputed. The results 

of twenty years of labour, crowned witli constant success, 
confirm them to-day. 


( To he continued.) 


IRocIiras— an exudation from the barft of ^omftax 
malabaricum. 

Dear Sir, — An inquiry was some few years ago set on foot 
by th^ India Museum regarding this substance, which is very 
curious. 1 collected specimens and sent them with a long note 
to Dr. Cooke, but have since heard nothing further on the 
subject. 

The drug collections in the Fanjab Exhibition of 1864, and 
also many local lists of drugs, gums, &c., contained 
entries of ‘^mochras’^ (variously written mucharas, mocherus, 
mocheras, &c.) The question was, what was the origin, nature, 
and use of the substance. It was confused (or identified) in 
some cases with what was called phul-supy4ri’^ ( = flower of 
the areca palm) though this was not a flower but a brown 
dry leathery kind of blister. But evidently the common 
mochras was not the product of the areca palm, which is un- 
known in the Panjab. This however would not be conclusive, 
because the substance may be imported. Will some officer in 
Bengal or Burma kindly enquire whether the areca palm yields 
any gall or astringent gum^ or even an flower-bud? 

Mochras’’ was usually assigned to the sembal tree (Bomhase 
^fnalabavicunC) as its origin. In appearance it is what I have 
described, pieces of dry leathery but rather brittle, dark brown 


* B.poit OB Wood, and Foreat., 1876, p. 03. 
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substance^ lookings exactly as if a hollow blister of some 
material had formed on the surface of the barkj had dried therej 
and been broken off. 

In my g:ardea at Lahore there are two lar^e and well 
grown Boinbax trees, which must be as old as the very earliest 
British resident who came to Lahore, if not earlier. They are 
certainly planted, because though they do Well in the good 
sailaba soil, they are not indigenous to the soil within a few 
miles of the river Ravi. I detached bits of the bark from one of 
these trees, made incisions, cut into the surface only, and down 
to tiie sapwood, and into the sapwood, but no gum or any other 
exudation of any kind appeared. But the other tree, which 
divides into two stems at about eight or ten feet from the ground, 
is covered, as to its lower part, with a clustering mass of the 
lovely ‘‘pink coral creeper” {Antigonum leptopus)^ Having 
occasion to trim this, and remove the old dry stems or bine, 1 
disolosed the surface of the tree, and saw that close to the fork 
of the two branches, the stem was somewhat swelled, the bark 
was all broken up and excoriated, as if in fact a large sort of 
unhealthy swelling sore was there : a mass of brownish or 
blackish powder, or rather friable grains, had also fallen and 
collected at the foot of the tree. This residue looked rather 
like the excreta of some insects boring into the bark, but I 
could not detect any trace whatever of any bark-eating insects, 
or any aphides^ &c. A great deal of this powdery stuff was 
to be brushed off the wood itself, seeming to come from the 
disintegration of the bark over the “ sore.” From all parts 
of this sore I found great masses of the “ mochras” which bad 
exuded and dried there ; much of it was old and partly rotten, 
but some that was fresh looked like deep browu bubbles or 
shells that had irregularly contracted in drying. I cleared 
away all the powder, and picking of the best bits of mochras 
to go to Dr. Cooke, I cleared away the old rotten stuff. After 
some days 1 observed new mochras form ; to my surprise 
it issued in various shaped masses, or worm-like pieces, as if 
one squeezed oil paint out of a tube; this gradually curled 
up or coagulated into a mass as chance would have it. It 
consisted of a rather firm slightly transluceut dirty whitish 
yellow jelly. 

To the taste it was almost insipid, but with a slight roughness 
indicating astringency. It proved wholly insoluble in cold 
W'ater, and nearly so in boiling water, though I think it 
went into a pulp under such treatment. It did not appear 
either, soluble in pure spirits of wine, but imparted a red color 
to the liquid. 

This jelly, when dried by the air and heat of the sun, acquir- 
ed a dark brown color ; the surface dried first, and the inner 
part gradually shrunk afterwards, accounting for the blister-like 
irregular pieces. This then is mochras (at least one kind of it). 
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Bnt wliat is its nature, and tinder what causation is it pro- 
duced ? It seema to be of no use except for its astringent 
property, the native drug collectors having taken it as a 
(which it is not.)* 

Perhaps some of your readers can add to our information 
about this substance, and also clear up the question what is 
plial-supyari of the areca palm ? 

The native writers evidently confuse the two things, because 
the autimr of the Makhzan-ul-advviya^’ says that uiochras 
is the bud of the areca palm, but Hakim Ahsau Ali says 
tikat it is the exudation of sembal ( liombajr,) 

From Giirgaon I also obtained ‘‘phul-supydri” just like my 
uiochras,^’ and the druggist declared they were one and the 
same thing ; but still as a local druggist of Delhi insisted that he 
got hia mochras from purb” (Bengal, the East generally), and 
that it is the product of the areca palm. 

Tiie native druggists also confuse mochras with the gum of 
of sohajna {Moringa pterygosperma) which is a red astringent 
gum, but this mistake leads to no difficulty. 

It is also curious that when 1 showed my Bombax mochras 
to druggists of Lahore, tliey said that was not real “ mochras,^* 
though beyond all question it was absolutely identical with 
specimens iu the exhibition sent as mochras, and also wdth 
some sent as phul-supyari.” Their idea of “ mochras’^ was 
a red gum like that of Morwga, 

Yours truly, 

B. H. Baden-Powell, C.S. 


d^emjjounitnjgi Oftnces. 

{Sec, 67, Indian Forest Act,) 

My Dear Baden-Powbll, — I should be very much obliged 
if you would kindly give an opinion on the following point : — 

I believe that, ordinarily speaking, a felony cannot be com- 
pounded ; and that any person who receives a gratification with 
a view to compounding a felony can be punished. But section 
67 of the Act admits of forest officers compounding some kinds 
of offences, which, if they are not felony, are something very 
like it. 1 understand that the object of this section of the 
Act was to enable forest officers to show people that they 
cannot now do certain acts which they and their forefathers 
may have been in the habit of doing for generations, and 
thus to punish ignorant persons who may commit small 
offences without the trouble of bringing such offences under 
the Penal Code, and without making such a serious crime of 
the offence as dealing with it under the P. 0. would involve. 

* In natiTe medioino it ii atvptioi and uMful in diarrb(B8| d/MUteryi menoit* 
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But the question arises as to how far this seotion should bel 
used when dealing with serious crimes^ such, for example^ as 
those committed by educated merchants, who come into our 
forests and make a small purchase, and then use their position^ 
to commit a serious fraud by cutting down many green trees 
and stealing them ; so that, if compensation were taken at all, 
it must be fixed at hundreds or even thousands of rupees. 
I am inclined to think that section 67 was not intended to 
meet such cases, and 1 feel as if we should be doing something 
morally wrong by compounding an offence of this sort. 

At the same time it should be remembered that to taka 
compensation is often our surest way of recouping ourselves 
for the damage (for it is so difficult to prove forest cases in 
court) ; and that in many instances the offender would feel 
the payment of the money very much. 

Yours truly, 

Fbbd. Bailey. 

I 

Dehra Dun, itli September 1882. 


My Dear Bailey,— As regards the general question of 
offences being compounded, the distinction of felony^' is not 
known to Indian law : it is quite historically and peculiarly 
English law. Offences that are committed iu connection with 
forests, or their produce iu transit, come under one of these 
classes : — 

(а) . They are solely under the Forest Act. 

(б) . They might be under the Forest Act, but being of a 
grave nature, they are iu fact prosecuted under the Fenal 
Code. 

(c). They are not under the Forest Act, but solely undeF 
Penal Code, tbough connected with wood, &c., &c., e.g. an 
act of receiving stolen property ; breach of trust by a 
contractor making away with timber to save himself the 
trouble of launching, sawing, or sliding to river, &c. ; abetment 
of an act of theft. 

As regards offences (a) : All can be compounded in virtue of 
the express provision of section 67. 

As regards (b) virtually the same : because as you have not 
vet prosecuted, you can still choose whether you will go uuder 
the Act or the Code, and, therefore, you can elect to regard 
the case as one to be dealt with under the Act, and then 
compound under section 67. 

As regards (e), section 67 does not apply, because a foreet 
ofence (as the term is used in the Act) means an offence 
punishable uuder the Act or Buies ; but although many forest 



C0MP0U9B1HG P0RX8T OFFENCES. 


187 


affeDces*^ may. be also prosecuted under the Penal Oodo (section 
66), that forest does not extend the meaning of forest offence/^ 

Such offences (purely Penal Code offences) can only be 
compounded under section 214 of the Indian Penal Code, last 
clause Exception.^^ No one has erer succeeded iu understands 
ing what that clause means, but in the course of judicial decision 
it has come to be understood that offences under certain sectiona. 
only can be compounded. All this will be quite clear from 1st 
January next, when the objectionable clause is repeal d, and is 
provided for by the plain section 345 of the New Criminal Proce- 
dure Code (Act X of 1882), which distinctly gives a Hat of 
sectiona that can be compounded. And as this is exactly wdiat 
lias been held all along, you will be quite safe, even now, in 
believing that any offence mentioned there can be compounded, 
and any one not there can not. 

There are of course provisions for not going on with a case, 
dropping the prosecution, &c., as when in a summons case, the 
prosecutor chooses not to attend, the accused will be acquitted. 
So in a case taken in hand by a public prosecutor, he can with- 
draw the charge. This is as regards the prisoner and letting 
him off, is in some sort of analogy to the act of compounding, 
tiiough, to act in this way /or a consideration would be not only 
morally disgraceful, but also a criminal act, unless the offence 
was legally compoundable. 

As regards the practical use of section 67, that of course is a 
matter for the good sense and discretion of the forest officers. 
It can only be ap})lied to acts which are offences under the 
Forest Act (even though they might come under the Penal Code) 
e.p., a; very grave theft of Government trees might be a forest 
offence,’’ and, therefore, might be compounded, but inasmuch 
as it might also be punished as a non-com poundable offence, 379 
I. P. 0., it would, if a grave case, be a gross want of discretion, 
though not strictly illegal, to compound it. 

It was impossible to avoid this possible inconsistency ; but 
practically the difficulty is solved in saying : — If an act is au 
offence defined in the Act, and also one whiob will come under 
the Penal Code, consider the character of the offender, and the 
nature of the offence. If it is slight, and no great villainy 
appears, then it is a Forest Act offence, and compound under 
section 67 if you please; but if it is grave, treat it as a 
Penal Code offence, and then do not compound.’^ 

In respect to the temptation to forest officers to act under 
section 67 because they think that a prosecution will be difficult, 
and that they are more likely to got redress this way, that is 
hardly a desirable feeling. The object of the section is to 
facilitate summary remedies for real offences, not for ones that 
Can doubtfully be established. It is no doubt also to 
secure punishment of offences in which there is a clear case^ but 
H might be difficult to get the witoesaea at a distant court t 
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also where the ofTetider or his cattle would have to be taken to 
a great distauce to a regular court. 

No Rectioii of this kind can be so worded as to dispense with 
tliouglitrul, reasonable, aud righteous action on the part of 
those who are to administer it : people who therefore are 
entrusted with discretionary powers are morally bound to be 
more than usually discreet iu their exercise. 

Yours truly, 

B. H. Badbn-Powell. 

Lahore, 12/A September 1882. 


iiapn3 fambnos. 

The Traffic Manager, Ganges Canal, Meerut, has requested 
us to explain the reason why natives prefer raft-borne bamboos 
to those transported on bouts, although the carriage by boat is 
far cheaper tlian by raft, rafts being discouraged on the canal 
as they injure the banks and block up the bridges. He says 
that the bamboos in rafts are generally twenty days in the water 
before entering the canal, and afterwards it takes them six days 
to be floated lUO miles, and the question arises whether the 
immersion benefits the bamboos so much as to counteract the 
loss by carriage, which is nearly nine annas per 1,000 bamboos 
for 100 miles. 

There is no doubt of the great advantages of rafting 
bamboos. 

In Bengal it is considered advisable to keep thftn soaked 
for three weeks or a month after they have been cut before 
using them. Bamboos not thus soaked are attacked by in- 
sects which perforate their rind in a number of little holes 
from wliieh a powdery dust continually falls. The insects are 
doubtless attracted by the reserve material of starch, glucose, 
&c., contained in the bamboos, and which being for the most 
part soluble, after it has fermented a little owing to the heat and 
moisture to which the bamboos have been exposed, is thus 
washed out of tbein during the soaking they get whilst being 
rafted. 


(Sfedfl d]( pen on ro^rodnction in (porosis. 

We have received a note from “J. N.”on the cause of 
liollowness in mature teak trees, which we regret to be unable 
to print in its entirety. After noting the great number of 
teak trees iu Burmah which, to all appearances sound, are found 
to be hollow owdng to the former prevalence of jungle fires, 
he suggests that fires by attacking the close tough felty cover- 
ing round the seed prepare it for germination ; and he proposes 
that failures in sowing, which have been repeated twice iu 
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five years in the Tharawaddy and Prome districts, mij^ht be 
' avoided by mixing the seed with dry grass just before the 
rains, and burning it rapidly in imitation of the former usual 
conditions, and thus a year’s delay might be saved. We may 
add that a system, similar to the one here proposed, used to be, 
if it is not still, followed in the Bombay Presidency. The seed 
was sown thickly in a bed in the hot weather, and covered 
over with grass and straw, which was watered copiously up to 
just before the burst of the south-west monsoon. After the 
watering w*as stopped, the half decomposed covering was fired, 
and it was found that the first heavy shower of rain brought 
up a good crop of seedlings. 

‘^J. N.” also raises a question which we put in his own 
words : — 

Will teak, unless special measures be taken for the subor- 
dination of other kinds of trees, continue to assert itself 
within fire traced reserves ; or is it likely to be overpowered 
by genera of trees better able to stand shade in tlieir youth, 
and whose seed germinates more rapidly than teak-seed ? 
The fact of teak being a light-loving tree is indisputable. 
It nowhere forms pure natural forests except on low knolls 
adjacent to paddy fields — sites over which the jungle fires 
annually pass with unfailing regularity. But in fire protect- 
ed reserves these circumstances, on the whole so favourable 
to teak, are precisely those to which the whole system of fire 
protection is diametrically opposed.^’ 

We could reply to this question at once, but the answer 
would be a long one, and must be postponed until another 
opportunity. 


(|iittinjgs from (Bucalgplns 0lottulu2. 

Sir, — I have never heard of any one making cuttings of 
E, globulus, although the practice is perhaps extremely common. 
So I write to tell you of my success in growing, transplanting, 
and putting out cuttings in the Himalayas at an altitude of 
6,700 feet. 

1 obtained a large packet containing some 1 6 species of 
Eucalyptus from a Vienna firm in March 1881. 1 sowed all the 

seeds in my garden in rows about li feet apart during May. 
The position was most unfortunately chosen, as my garden is on 
a ridge, and every day I am treated to a strong wind from the 
south-west which commences at noon and lasts till sunset. 
By July the seeds only of globulus, resinifera^ and another species 
l^ad germinated ; all the rest had failed utterly. In October 
I transplanted all tlie weaker and smaller E, globulus plants, 
now about ten inches high. In December I covered them all 
over with grass to protect them from the snow. On my return 
Irom the plains in April 1 found the transplants had outgrown 
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the plants left in the nnnery, and were now two feet six inchea 
high. With the retarn of warm weather all the plants made 
astonishing progress, so much so that the hranciies were 
getting too heavy for the parent stock. I cut off all the lower 
ones, and iny gardener stuck them into the ground in rows. 
To my delight, after the lapse of a fortnight, I noticed that 
the ctittings were putting out tiny leaves. This decided me 
to try the effect of transplanting the trees remaining in the 
nursery, now grown some six feet, and also the last year’s trans- 

C lants, which were even higher. 1 took them all out during a 
eavy rain, and planted tliem on the north-east side of the ridge 
so as to protect them from the wind. For a few days they all 
looked very sickly, but now they are growing rapidly. The 
conclusion 1 have come to is that the globulus is like the Pansy 
— “ the more you transplant him the better he is.’' Now for 
the resinifera. This is a grovelling sort of plant ; at least t 
can't induce mine to grow up. It prefers lying prone, although, 
when stretched out, the biggest plant is over five feet high. 
Strange to say the stem is thicker than any of the globulus. 
Hus the Forest Department succeeded with larch ? Last year 
I had a bagful of seed fresh from England given me. I 
sowed the seed in every likely and unlikely way, in all manner 
of soils, and in all months, commencing from April and ending 
in October, but 1 have had no success whatever. What is 
the Scotch method of sowing the seed 7 The hazel I got from 
England is succeeding admirably (there is any amount grow- 
ing wild in the Kernaithi forest between Narkanda and 
Kotgbur, but the nut is worthless). My gorse too has had the 
effect of putting the langurs to flight when they attempted 
the passage to my garden. I want now some Spanish chestnut ; 
it ought to succeed well. 

Mundi State. Riverine. 

[The larch seed was probably bsd, or was sown too deep. If the soil be sufficiently 
frinble, end the seed be good, and only just covered with soil, there should be no 
difficulty about its germination, but vide Brandis’ Forest Flora, p. 632. where it iS 
•toted that all attempts to grow Jeich iu^. W. Himalaye have failed.— £ d]. 
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In the spring of 1881 the celebrated man-eating tiger of 
Kalagarh and Saneli in Gurhwal was feared far and wide, and 
when 1 was encamped at Kohtri, in the Kolitri Dtin, a 
party of Qoorkhas from Almorah came down to Kalagarh on 
the Ramgaiiga river to shoot this tiger. He had, apparently, 
made Kalagarh his head -quarters, and his beat,” it was 
said, included all the hilly country w^ithiu a radius of 50 miles 
northward of Kalagarh. Several attempts had previously 
been made to kill him, but all without success. The Goorklias 
established themselves at Kalagarh fully determined to rid 
the country of this terrible pest, but unfortunately they did 
not, 1 was told, go the right way to work. Instead of endea- 
vouring, systematically, to track or mark down the tiger in a 
manner calculated to alarm him as little as possible, they went 
in for indiscriminate slaughter, shooting at everything within 
reach. The consequence was that Stripes took alarm at the 
tiuusual noise going on, aud, thinking discretion the bettor 
part of valour, quietly, aud without giving any notice of his 
intentions, left that part of the country. He travelled along 
the ^^atersked, which, beginning near Kalagarh, runs almost 
due north-west, aud terminates near Kohtri, aud came to a 
halt at its foot, about half a mile from my camp. There 
were at that time a large number of bamboo-cutters iu the 
Dun, and these men were iu the habit of wandering fearlessly 
about the hills, a man-eating tiger never having been heard 
of in that part of the country. 

One iiiorning (ive of these men went up the hill side, as usual, 
to cut bamboos and grass ; one of the five, thinking he would 
find these products more plentiful a little further up, left the 
others, aud continued his walk up the hill, having previously 
asked the others to give him a call when going home. In the 
afternoon, however, when they called for him he was not to 
be found. A search was made till nightfall, and continued 
again next day, but without success. In the afternoon of the 
second day these men came to my camp, and reported to me 
what had happened. I immediately came to the conclusion 
that the missing man had either fallen down a precipice, or had 
been mauled by a bear I I got together iny own establish- 
ment, aud as many bamboo-cutters ns I could find, and sent 
them all up the hill side to search the place carefully, while 
I, on an elephant, beat up all the high grass in the vicinity. 
This was kept up till dusk, but no sign of the missing man 
could be found. 

Next morning, the third day, I was marching down the 
road to Saneh. When I had got about two miles down the 
road I met a boy with some buffaloes hurrying up the road. 
Hq told me that iu a sot, or deep gully, not half a mile from 

21 
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where we were^ there was a tiger who had charged them, and 
driven them away when they went there that morning to 
collect their bamboos, and that tlie tiger appeared to be eatr 
iug something. He told me an elephant might easily be taken 
up the sot, and he offered to guide me to the spot. When I 
had proceeded some distance I came to a piece of ground 
which I thought was a little too steep for an elephant ; more- 
over, judging by the look of the ground ahead, I thought 
that I should gain no advantage, even if I did take the 
elephant further up. I, tlierefore, dismounted, and taking a 
rifle and the mahout with me I followed the guide up the hill 
side. I told the latter to warn me when we approached the spot. 
I had not the least intention of attempting to shoot the tiger 
on foot 1 I went up only to reconnoitre, and to find out if it 
were possible by making a ‘‘ detour^'* to take the elephant up 
there it I thought it worth while doing so ; or if there was 
any likelihood of iny being able to bag him by sitting up 
on a tree over the kill. We walked on for some time up a spur 
with a deep precipice on the right, and a small stream in gently 
sloping ground on the left. The ground on the left was 
covered witli dense scrub jungle and bamboos, and a fevv 
scattered trees oi dliaora, bbalao and sal. I was busy uotiug 
this when the guide suddenly stopped, and, pointing to a spot 
not more than ibur or five yards off, said : “ This is where we 
w^ere standing, and that is where the tiger was lying.” The 
mahout then ))ioked up a piece of bamboo, and throwing it into 
tlie little ravine to our left said : “ Is that where the tiger was ?” 
Before the guide had time to reply we heard a low growl. I 
immediately seized my rifle, and began to look about for a 
safe spot to retreat to 1 In the meantime a continuous growl- 
ing was kept uj), but I could not possibly tell where it came 
from. At one momeut it appeared to come from the ravine at 
my feet ; the next moment it sounded as if several yards away. 
The guide said it came from above, the mahout said it was 
below, and I thought it was in the ravine at our feet. Tliis 
went on for some time, probably a minute (to me it appeared 
very much longer I) 1 then asked the mahout if he could 
bring the elephant up, and on his saying he could do so, I 
climbed up a tree, and sent the two men down. I noticed 
that while I was climbing the tree the growling ceased. The 
tiger, 1 thought, has either gone, or is preparing to attack us ! 
I scrambled for a seat, took the rifle as quickly as possible, 
and sent the men the shortest cut down the hill, and in the 
direction opposite to that in which the tiger was. While the 
men were away I carefully watched every inch I could see of 
the ground in the hope that 1 might get a shot at the beast. 
When the elephant came up I got iuto the howdah from the 
branch on which I was seated, and went straight into the 
Jungle^ When there I found that there was a second ravine 
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about 10 or 12 yards beyoud tlie one near which I had been 
standing. The elephant gave unmistakable signs of the pre- 
sence of the tiger, and 1 expected every moment to put hiia 
up : but lie had gone. 1 beat up all the grass, and then 
turuod to go down again, when the man I had behind me 
in the howdah drew my attention to something black, which 
wjis just visible in the grass. I took the ele))hant up to this 
object, but I couldn't tell, even with the aid of a pair of bino- 
culars, what it was. After a great deal of coaxing I succeeded 
in persuading the man behind me to get down. He cautiously 
approached this black object, and then in a tone of great 
relief said : Oh I this is the bead of a man !" I only then 
became aware that 1 had been in the presence of the man- 
eater, and fully realized the extent of the danger 1 had been 
in ; for this tiger had, on more than one occasion, dashed into 
the midst of a gang of men, and killed two or three of them. 
The thought of what might have happened sent a cold shudder 
through me, and I felt truly thankful that I had got off safely. 
Had he charged us I could hardly have done him much harm 
under the circumstances. 

I qarried the head down with me, and it was identified by 
the bamboo-cutters as that of the unfortunate man who had 
disappeared three days previously. 1 then sent it on to the 
thanadar at Kohdwara. 

Tlie Goorkhas at Kalagarh shot a tiger, but it was not the 
man-eater, as was proved by the number of men killed subse- 
quently at Saneh. 

They nevertheless received the reward (I believe Rs. 500) 
that had been sanctioned for the deHtruction of the tiger, as 
it was very difficult to prove at the time that the tiger shot 
by them was not the right one, especially as the Goorkhas 
asserted that they had found some human remains in the 
animars stomach. Sir Henry Ramsay therefore determined 
to give the men the benefit of the doubt. 

There is, however, one fact which may perhaps go towards 
establishing the identity of the Saneh and Kalagarh tigers. It is 
that the Kalagarh tiger from the shape of his pug was known 
to he club' footed, and when the tiger shot by the Goorkhas of 
Debra was examined, it was found to be defective in the first 
two toes of one of the fore-paws, these two toes having 
withered awajr from the effects of a wound it had received. 

The terror inspired by the presence of this tiger was so great 
that the forest was at length deserted. He was always on the 
Watch. Seated on a commanding spot he used to wait for the 
first sound of an axe, and then skilfully stalk and pouncd 
npon the unfortunate individual using it. This became so bad 
that the bamboo-cutters deserted that part of tlie country, the 
forest produce remained untouched, and the revenue fell in 
Consequence* 
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The Inspector-General of Forests, therefore, depnted Mr, 
Dnnsey to shoot this tijjer, but unfortunately ho was recalled 
before he liad quite completed his arrangements. 

The honor of shooting the man-eating tiger of GarliwaF^ 
fell to the lot of a small band of plneky little Goorkhas from 
tlie regiment at Dehra. Tliese men tracked the tiger into a 
narrow sot near Saneh, and tossed np’^ to decide as to which 
of them should lead. They came upon bim suddenly, fired 
a volley, and dropped him. Thus fell this formidable beast 
who for years hud been tbe terror of all the unfortunate 
bamboo-cutters in the Fatli Ddu, and its vicinity. All tbe 
attempts made by the officers of tbe Forest Department, and 
by shikaris to shoot him or to poison him, had failed ; and the 
little Goorkhas carried off tbe reward that bad been offered for 
bis destruction. 

I believe that in this case too the reward was Bs. 500. 
There is a general belief that the skin of a man-eating tiger is 
mangy. The skin of this particular tiger is now I believe in 
the possession of Mr. Parker, District Superintendent of Police, 
Bal arnnpore, and I am assured by a gentleman, who has seen 
it, that it is a very fine skin with a thick glossy coat. 

It is supposed that a tiger turns man-eater” only wlien, owing 
either to a wound received or to old age, be becomes incapacit- 
ated from running down iiis natural prey. This may be true in 
some cases, but is not I believe a generally established fact, as 
instances have been kuown iu which neither of these couditions 
existed. 

L. E. 


in Jndia. 

In continuntion of the correspondence which appeared in 
our ismie of the 20th June last, we now publish the following 
extract* from a letter from an officer of the Forest Department, 
Madras, on tlie subject of apiculture in that Presidency. 

Letter from the Deputy Coneermtor of Forests^ Madras^ lio, 301, 
dated 31s/ January 1882. 

There are four species of lioney-prcducing bees in the 
Wynaad. The largest {Apis^ Sp?j builds, as a rule, on the 
inaccessible ledges of precipices, preferring such as overhang 
rivers ; also on the largest trees in the forest, preferring tliose 
that are isolated, and have numerous horizontal limbs. Suck 
trees, as Bomhax malabai*ica, Mangifera indica^ Ficji &c., are 
usually preferred, and the colonies return to them year after 
year without fail. Such trees and precipices are known as 
‘‘Burrays,” and used to be the property of Kurumber ^^Hadis^' 
(villagers), each Hadi possessing a certain number of Burrays. 


* * Jke Asiaii." 
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Buell Burrays are now the property of Government, except 
where they are situated in private lauds. There are two crops 
ill the year, in May and November, and the honey and wax 
are gathered when the iiiglits are dark, i e., just before ammavam 
or new moon. The combs are usually built, when on the 
ledges of precipices, facing the north-east, to avoid the blow 
of the south-west monsoon. The comb is semi-globular near 
its attachment to the rock, and feet to its junction with the 
lower half, in which is contained the hirvse. Tiie pollen, 
which is the principal food of the latter, and is generally 
known as bee-bread, is deposited in the cells at tlie junction 
of the upper and lower portions. The queen and dron^ cells 
are generally to be found near the edge of the comb. A 
fortnight after the larvae attain their full development, and 
appear as imagos, the colony splits into two — the parent and 
infant colonies separate, and seek other trees and fresh pastures. 
The number of colonies that seek a Burray in a season depend 
entirely on the season, and the amount of flowering trees 
in the neiglibourhood. The bees, when they desert the tree and 
comb of the season, do not make their way to the nearest 
Burray, but frequently travel for a week or ten daj^s to dis- 
tances of over a hundred miles, even crossing such mountain 
chains as the Nilgiris in their migrations. 

The best honey-producing flower of Southern India is the 
Strobilant/i^s, vvliich not only forms the principal undergrowth 
of the Sliohis, both temperate and tropical, but spread over the 
grassy slopes of the higher elevations. 

There are an immense number of species in this genus, and 
they almost all flower once in seven years, dying down entirely, 
and afterwards a fresh growth springing up from seed. When- 
ever any species of Strobilanthes flowers, colonies of bees 
migrate from all parts of the country to feast on tlie honey, 
and rear their young broods. At such times honey becomes 
plentiful and ciieap, and as the Strobilanthes honey is of the 
linest quality and flavor, even rivalling that from the famous 
Mount Hymettus, it is eagerly sought after by the Todas of tlie 
Nilgiri hills, and in fact all the aboriginal tribes. The year 
1879 was such a season for honey that it sold at the rate of 4 
annas per imperial pint, whereas its usual price is from 8 to 
10 annas. This honey in the cold climate of the Nilgiris 
crystallises in from a fortnight to three weeks, when the flavor 
becomes richer and finer. In the Wynaad, as soon as the 
nioou has waned suflScieutly, great preparations are made to 
take the honey. Bamboo and rattan ladders are constructed. 
These are sometimes of astonishing length, and at nightfall, 
after 9 P. m. (for the bees do not go to bed till then, as you will 
find to your cost if you disturb them) the Jain (honej') 
Kiirumbers proceed to the Biirniy, and having erected their 
bidders if they have to climb upwards, or suspended their caue 
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laddors if downwards, arm tliemselres witii torclies and knives, 
and sever the combs from the rock or brnncli. The drowsy 
bees, meanwhile roused by the glare of the torches, desert the 
combs and buzz aimlessly about, alighting in thousands on tlie 
rocks and branches about and even on the persons of those 
engaged in taking the combs, but never attempt to sting, unless 
crushed or hurt. The combs are tlieu lowered down in baskets, the 
Kurutnbers feasting on the larvae, which taste something like 
cream, whilst the fish which swarm in thousands when the hives 
are built over a river, have a glorious feed on the grubs and bees 
that full into the water and float helplessly down stream. The 
upper portions of the combs containing the honey is detached and 
thrown into a coarse canvas bag, which is squeezed with a tourni- 
quet, the honey flowing into a copper cauldron, in which it is after- 
wards boiled to prevent fermentation. Tlie wax is boiled se- 
parately in water and then strained ; it is afterwards melted and 
moulded into sheets, which, being exposed to the sun to bleach, 
are remelted into blocks of a cwt. each. To attempt to interfere 
with these bees during the day is madness, and many a sports- 
man and traveller lias barely escaped with his life after doing 
so. Indeed it is no light pnnishineut to be assaulted by the 
countless hosts of infuriated bees that attack you on the slightest 
provocation, and it is only necessarj’- to light a cheroot, and 
sometimes even merely to go near them, to draw dowm their 
vengeance on your head. Nothing can then be done but to 
hasten to the nearest pool of water, and leave nothing visible but 
your nose above it. I could give numerous instances of men, 
cattle, horses, and even fowls and pigeons, being killed by those 
bees; but I have no space for such in this letter. These bees, 
however, will not attempt to sting you unless they have stores 
of honey and their young to guard, for it must be remembered 
that the insect sacrifices its life when it stings you in the de- 
fence of its hive and young ; the sting being so constructed that 
the poison-bag is torn out of tlie body when the bee tries to 
withdraw the sting from the skin in which it is firmly fixed. 

The next species of bee which I am now going to describe is 
about half an inch in length, and of a dark- brown color, the 
abdomen ringed with pale yellow. The tliornx is generally 
infested with a minute parasitical insect. It forms its combs 
in the hollows of trees and rocks, and sometimes in hollow caves 
of the termite nests, which are so abundant in the Wynaad* 
Unlike the first-mentioned species, its combs are of nearly the 
same thickness throughout, i.e», nearly three-quarter of an inch 
between each row. 

The honey is superior to that manufactured by the cliff 
bee, and thicker, but is occasionally poisonous, when the 
honey is collected from such plants as the various species of 
Lobelia. It is then acrid to the taste, and, if swallowed 
produces nausea and violent purgings ^ 
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Tins bee I believe to be identical with European species, 
and more like tlie Ligurean variety. lu Coorg it is domesti- 
CM ted, and the hives, made of tlie hollo wed*oiit trunks of trees, 
are placed near bouses ; but the Coorgs have no notion of 
collecting the surplus honey by such contrivances as bell-glasses, 
&c., as they do in apiaries at home. 

On the Nilgiris 1 have tried numerous experiments, and suc- 
ceeded admirably. There is no reason why apiculture should 
not be successfully carried on at Ootacainund, and other high- 
lands in Southern India. I found that an ordinary beer cask, 
placed in a warm and sheltered situation, made tlie best hive ; 
a small board nailed on near the bung-hole serves for the bees 
to alight on when leaving and entering their hives. Wlien the 
swarm has been thoroughly established, i.e., when two or three 
other swarms have increased the strength of the parent stock, 
bell-glasses can be placed on the top of the cask over holes bored 
for the purpose, and removed from time to time, as they arc 
filled by the industrious little workers below. When bees have 
ample space to work in, queens are rarely or never bred ; it is 
only when the accommodation proves iusufficent in the liole in 
whioh a wild swarm takes up its abode, that the young swarm 
has to look out for a fresh home, accompanied, of course, by 
its young queen. The Todas on the hills, when they take a 
hive, invariably block up the hole with two or three stones^ 
This is done because these bees object to too much light. 
Residents on the hills are frequently annoyed by swaims set- 
tling in the tiled roofs of their houses, and stinging children and 
servants. This could easily be prevented by providing proper 
hives fbr them. Half a dozen empty casks would be imme- 
diately tenanted, and the honey could be turned to account. 

lu April and May, when the iron- wood ( Aie«wa Jerrea) 
blossoms, this honey is abundant, and of tlte most delicious 
aroma and flavor. Bees are very peculiar in their likes and 
dislikes, and, while they will allow one person to plunder their 
hoards without hurt, will violently sting others. It is difficult 
to explain this peculiar power which the bee-masters and bee- 
kings at home exhibit, but one of their great secrets undoubted- 
ly is to treat the bees gently. 

I myself personally never scruple to help myself to any 
bouey 1 may discover in the forests, and rarely or never got 
stung, and even when stung, the poison has no effect on me ; 
whereas 1 have seen others, perhaps persons of more delicate 
organization, who have suffered severely from a single sting. 

The third bee on my list is a little fellow not much larger 
than a house-fly, and supposed to be stiugless ; but such ie 
Hot really the case, for it can, and does, sting when it is augiy« 
It builds generally on low bushes, and makes a small comb 
about a foot in length, with about a pound of honey near the 
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Tlie honey is easily Reciired ; all that is necessary is to cut 
off the branch on which the hive is, with your shikar kiiitei 
and give it a shake, and the honey is yours. The honey is thin 
but well flavoured, and is usually brought round for sale at 
Ootacamund by the Bad agars, in whose country it is common. 
This bee is easily or never found over 5,000 feet elevation, pre- 
ferring a warmer climate. It cannot be domesticated. 

The fourth is a very minute bee known by the natives as the 
mosquito-bee. It builds in the holes of trees and walls. 
There is no comb, the honey and pollen being deposited iu 
small globular cells of a dirty-brown waxy substance, and in no 
particular order. The larvm are contained iu a mass of minute 
agglutinated cells. The honey is poor and acrid, and only eaten 
by the poorer classes. The wax resembles cobbler^s wax, and 
is pasty in consistence. — Asian. 


% tri^throuigh (Shamba. 

{Continued from p. 35.) 

\^thJune . — Early in the morning we started with the inten- 
tion of trying to reach the Pukrung Galla, the great gorge in 
the Rundhar range, as by so doing we should see a good deal 
of the forest. It was a stiff climb ; the “ ups” were very 
steep, and the downs” nearly sheer iu many places. One 
needs a good head, wind, and stout legs for these hills. Tiie 
paths are merely goat tracks. For the most part chaplis” are 
p;ood enough for this sort of work, especially going up, but 
in coming down great caro bus to be taken, as one's foot has 
a way of getting up after the manner of a beginner on the 
rink. I have put a few screws in my ebaplis, but although it 
preserves the sole, still it is liable to make one slip more on 
rock, lu the Sukret nullah, about 6,000 feet or over, 1 found 
Aspidium TAomsoni for the first time, and as 1 did not knovy 
it 1 thought it something new I From the bed of this nullah it 
was a steady steep climb over projecting roots, rocks, &o., up a 
steep ravine to the top of the Rundhar range, but the delight- 
ful air and view, when there, fully compensated us for the 
severe pumping. The range on the south side is a sheer cliff 
in parts, but covered with grass, and is very conspicuous froiii 
Palhousie. Just below where we were standing we found 
tlie first ^^Devidiar” (Cupressus torulosa,) hat nhtiosi out of 
reach, as it grows out of the face of the cliff. This is not the 
Pencil Cedar, which in Chamba is called Luir.” We were 
told we had reached the Pukrung Galla, but doubted it, and 
subsequently found we were not near it. Continuing along the 
range we asceodod to the top of the highest peak (about 9,800 
feet) and came amo^g Q. aemecarpi/oHa and Laetrea indut 9 . We 
now descended through tlie forest for home, a tiring trudge^ 
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partly tlirougli thick undergrowth and then down a steep 
ravine. At the bottom was a beautiful stream of clear 
water^ and here we rested and had a tremendous drink. One 
more short climb over a small ridge brought us home. At 
this camping place (Chanan) we find the sandflies very trouble-* 
some^ although we are up at nearly 7,000 feet ; in fact we had 
to resort to musquito curtains at last. It is also warm at nighty 
and we leave the tent open, using only one blanket. 

20/^ June, — Made a short march to Kansor a “ Got^’ {** bithin'^ 
in Darjeeling) on the top of the Lindi-be range. On the road 
measured a fine walnut, 12 feet 6 inch girth, but of no great 
height. Found a great deal of Pellea nitidula, new fronds just 
appearing. This is in perfection in September and October. Also 
some Cheilanthes subvillosa and dalhousia. During the day we 
went along the Lindi-be range, through the forest of that 
name, to the highest point, returning lower down. This is the 
wreck of a Deodar forest consisting principally of old trees, 
very few seedlings or young growth. Prom the top of the peak 
we could see the Pukrung Galla, and as we expected were 
not within a mile of it yesterday. It was quite cold at our camp, 
which was near the top of the ridge, and for the first time we 
made a regular camp fire at night. 

21«« June, — To Sundri Garat or the water mills of Snndar 
just below the Clianju Koti.” Our way lay past the village 
of J&la, and was on the whole a rather severe walk. 
The first mile or two a steep descent down a ravine; then up 
the Chanju valley. On the way we crossed the Pas^d nullah, 
an exceedingly pretty stream. Here we stopped, and taking off 
our boots had a wade in the stream, which refreshed us greatly 
as our walk had been nearly all in a blazing heat, over a 
bare hill side and along a mere goat track. These villagers 
are really wonderful people to carry a load over a place that 
we had to look carefully at before we attempted it. From the 
Pasdd nullah the road is not far off the perpendicular to 
where it joins the Chamba road, along that for a short way, 
and then straight down the hill side to the ^^Garat’^ or mills 
on the bank of the Chanju stream, the first really large 
torrent we have seen. In the village lands near we saw many 
fine walnut of very fair girth, 12 feet to 14 feet, but no length of 
stem. Of ferns the most noticeable were the Woodwardia^ in im- 
mensequantities, some fronds 6 feet long ; Pellea nilidnla common 
on bare rocky places ; Aspidinm falcatum here and there ; and 
though last not least Gymnogramme totta^ which I found in 
the Pas4d nullah- only. DirecHy we arrived at onr camp we 
went down to the Chanju stream, and had a bath, very refresh- 
ing indeed, but as the water was ice cold, we could only take 
n dip or two and then out. Round about our camp wo found 
many trees which looked like Elm ; the villagers call it mandi ; 
if so, it would appear to bo the Ulmus No 2, at pjvge 34 1 of tliQ 

22 
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^‘Manual of Indian Timbera/' It is quite distinct from ^‘Maril’^ 
( Dlmujtwallichiana), ^‘Mandii’ ’grows to a very large size ; wesaw 
several nine feet girth and over, and perhaps 60 feet to 80 feet 
high. Here we first saw the beginning of timber work, for in the 
Topi forest close by a number of trees were felled last year, 
and the logs are now being worked out. They are marked with 
the double triangle ^tlle Punjab '^Government mark”), and 
numbered in the forest, then measured and entered in a 
register, afterwards being rolled down into the bed of the nearest 
stream — in this case a mere torrent, called the Mah^d 
nullah, available for floating only in a flood when the logs 
are washed down into the large Ohanju stream and gradually 
find their way into the Suil river, and so down into the Ravi. 
Gangs of men are alwavs working in the first stream, rolling 
any logs left high and dry ; again down into the water way, and 
very hard work it is, they have to stand in the cold water 
for hours, levering logs over rocks, &c., into the water ; and clear- 
ing a jam is still liarder work. They use wooden levers, about 
7 feet long made of ‘‘Killar” principally, and sometimes hardened 
in the fire. These men are employed by our contractor and work 
under a mate — the coolies receiving Rs. 5, and the mate Rs. 6 
per mensem, while the contractor receives 1 anna per cubic 
foot on arrival at a place just above the junction of the Suil 
and Uavi rivers. If there aro no heavy floods he is liable to 
a heavy loss, as of course if no logs come down he receives no 
payment from us, though he still has to keep up his gangs of 
men in the hopes of floods. 

Just now the watermills are in full swing, grinding whefit 
and Indian corn. We sent for some of the latter, and tried it 
in chiipntties and liked it very well, though 1 dare say it is 
not so wholesome as refined flour. 

22nd June. — To-day office work kept me in half tlie day. I 
only get my d&k every third day; and as the man has to go back 
at once there is a spell of hard writing directly he comes. In 
the afternoon we went up the Mahed nullah and made 
experiments in tlie bringing out of logs to see if it was possi- 
ble to get them down the small nullah, but it would not do; 
the log was started into the stream, floated about 20 feet, 
and then jammed against a rock. Started again, only went 
ten feet this time, and stopped again, so we were quite of 
opinion that there is nothing to do but wait for the floods to 
take them into the large stream. We had even grave doubts 
as to whether even a conservator's official order would have 
got them down ! It rained pretty hard in the afternoon, and 
then the sun came out again. We find the small black flies, 
called “ pipsi” in Daijeeling and ‘‘ potu” in N. W. P., very 
annoying here, especially towards evening and early in the 
morning, when they flit about in myriads biting one on every 
empty space. 
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23rd June. — To-day explored up the Mahdd nullah as far us a 
waterfall, a pleasant ramble \ stopped now and then to gather 
8)>eciinen8, and to check measurements of logs. Saw some tine 
trees of the “ mandu'' Elm, over nine feet girth, had two marked 
for felling for the Lahore market. It is possible now-a-days, when 
Lahore has so largely increased, that some of the despised 
woods may find favor. With a good deal of climbing, and some 
rather difficult places to clear, we reached tlie foot of the 
waterfall, and stopped there some time enjoying the scene. 

The waterfall is rather a fine one, perhaps 40 feet or more in 
height, and the water falls quite clear into a pool at the foot. 
Into this pool logs are shot from above and come to no harm 
in the process owing to the depth of the water. On our return 
we rushed down to the Chaiyu stream, and had a bath in the 
water just melted ice. Quite took one’s breath away after a dip, 
but then the glow which succeeds it I There is only one word 
to express one^s state after a bath of that kind, and that is fit. 
I bathe wherever I find clean water, but observe certain con- 
ditions — one is to be heated from exercise, walking for choice ; 
the next to bathe in sunshine and not cloud ; then never to 
stop in long and to cover one’s head when not under water. 
Under these conditions I have bathed from boyhood iu Australia 
where I used to stop at every creek up to the present time, 
and cannot recall the slightest inconvenience from so doing, 
when I cease to be able to do it 1 shall know 1 had better 
retire ! 

J. C. McDonell. 

{To he continued). 


©ranstatian of iagnoris' Paimal de JJjjlDirulture. 

Sir,— A revised edition of the translation of Bagneris^ 
Manual de Sylviculture^ prepared by Mr. Smy tines and myself, 
has just been published in England. The price in England 
has been fixed at 5«. per copy, which, with postage, &c., will 
come to about Rs. 3-8 in India. No arrangements have yet 
been made for the sale of the book in this country, but those 
who require copies will obtain them through any bookseller or 
»gent, or by communicating with me. 

Yours truly, 

£. E. Fernandez. 


Uehra Dun, September 1882. 
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8m, — Have any of your readers heard of, or tried, the 
following method of getting rid of wasps’ nests in the verandah ? 
It was told me by an old police inspector ; but as I am now 
living in a country where wasps are not, I have never tried it. 
Get a china basin, clear it thoroughly, place some sugar, treacle 
or any sweet stuff in it, then lead a stick to serve as a ramp 
from the basin to a black ants’ nest (the big square-headed 
fellows are the best.) Then, when the basin is pretty full, 
place it directly under a wasp’s nest, lead a long stick from the 
basin to the nest, get behind a cUk promptly, and watch 
results. The ants, unable to crawl up the slippery side of the 
basin, will swarm up the stick straight into the wasps’ nest. 
Then commences an awful fight. It ends by the ants nipping 
the wasps in two and strewing the verandah with dead bodies. 
Such is the tale as told me. Never having tried the method 
I can’t say whether it would turn out a success or failure. By 
the way, have you noticed that in almost every black ants’ nest 
there is sure to be a scorpion, goes there, 1 suppose, to fatten 
on the larder of its unwilling hosts. Pour some hot water 
into the hole and you will soon fetch scorps out with 20 or 30 
ants sticking to him most affectionately. 

Riverine. 

[With reference to “ BiverineV* method for destroying wasps we 
give an extract from the Gardener's Chronicle^ from which it will be 
seen that the cariiivoroas propensities of auts are utilized in China most 
advantageously. — Ed.] 

Thk Utilisation of Ants in Hoeticultube.— Professor Riley con- 
tributes the following note to a recent number of Nature: Dr. C. J. 
Macgowan ban sent me, from Hanobow, Province of Hainan, China, a 
little paper on the Utilisation of Ants as Insect Destroyers in China. It 
seems that in many parts of the Province of Canton the orange trees are 
injured by certain worms, and to rid themselves of these pests the inhabi- 
tants import ants from the neighbouring hills. The hill-people throughout 
the summer and winter find the nest of two species of ants, red and 
yellow, suspended from the branches of various trees. The Orange ant 
breeders are provided with pig or goat bladders baited inside with lard. 
The orifices of these they apply to the entrance of the bag-like nests 
when the auts enter the bladders, and, as Dr. Macgowan expresses 
it, become a marketable commodity at the orangeries. The trees are 
colonised by placing the ants on their upper branches, and bamboo 
rods are stretched between the different trees^ so as to give the ants easy 
access to the whole orchard. This remedy has been in constant use at 
least since 1640, and probably dates from a much earlier period. This 
is certainly a new way of utilising ants, which, as a rule, are deservedly 
considered a nuisance by the horticulturist. Professor Riley would like 
to learn from any reader whether the facts oommuiiicated have before 
been known in Pjiirope, and, if so, whether the species of ant has beeQ 
d eterminod. ” — Gardeners' Chronicle. 
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(ffeara |lubber. 


To 


His 


Bevenue. 


India Office: 
London, 10«A Angmt 1882. 


Excellency 
The Most Honorable 

The Goveknob-Genebal of India in Council. 


My Lord Marquis, 

I FORWARD herewith, for the inrormation of 
3 'our Excellency’s Government, a copy of a letter, and its 
enclosures, which 1 have received from the Director of the 
Roj’al Gardens, Kew, on the subject of the Ceara-rubber tree, 
whlcli has been successfully introduced into Ceylon, and seems 
likely to become an important addition to the economic vege- 
table productions of the island. 

I have, &c., 

(Sd.) HARTINGTON. 


Royal Gardens, Kew, 

30fA June 1882. 
To 

Sir LOUIS MALLET, C.B., 

India. Office. 

Sir, 

I AM desired by Sir Joseph Hooker to inform you 
that Dr. Trimen, the Director of the Royal Botanic Garden, 
Peradeniya, has brought with him to this country a sample 
of the caoutchouc of the Ceara-rubber tree [Manihot Glaziovii) 
of Ceylon production. 

This sample is the first of bulk suflScient for experimental 
purposes, which has been yielded by the trees at Peradeniya. 
These were obtained from the stock established at Kew in 1876 
from the importation of Mr. Cross, acting under the instructions 
of the India Office. 

I am now to submit for your information copies of a corre- 
spondence with Messrs. S. W. Silver & Co., as to the com- 
mercial Value of the Ceylon product. 

I may remark that too great importance need not be attached 
to the difference between samples Nos. 1 and 2, which is pro- 
bably, in a great measure, the result of a mere accident. There 
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Beems no reason to doubt tiiat tlie bulk of the Ceara-rubber, 
produced in the East^ mi^ht come up to the standard of No. 
the value of which Messrs. S. W. Silver & Co. estimate at 
from 2s. 9d. to 3s. per tb. 

I am, &c., 

(Sd.) W. T. THISELTON DYER, 

Assistatit Director. 

Royal Gabdens, EeW; 

nth June 1882. 

To 

S. W. SILVER, Esq., 

67, Cornhilly E.C. 

Deab Sir, 

It will be in your recollection that the plant 
(Maniliot glaziovii) which yields Ceara-rubber, has been in- 
troduced into Ceylon at the expense of the Government of India. 

It is now thoroug^hly naturalised there, and is likely to 
become practically a weed. 

Dr. Trimeu, the Director of the Royal Botanic Garden, 
Peradeniya, arrived in England from Ceylon on the 15th. 
He brought with him the accompanying samples of rubber 
from the Ceara plant, the first which has been produced in the 
island. 

Sir Joseph Hooker would esteem it a favour if you could 
give him an estimate of the commercial value of the article 
as now sent you. 

There are two samples, and you will observe that that 
labelled (2) is more glutinous and sticky than that labelled 
(1). A separate estimate of the value of each, supposing them 
to be sufficient for the purpose, would greatly oblige. 

Sir Joseph Hooker ventures to trouble you in the matter, 
remembering the kind assistance which, on other occasions, 
you have rendered this establishment. He also feels that, 
as an opinion of the results of the experiment will be anxiously 
anticipated in Ceylon, he cannot apply to a more authoritative 
source for an estimate which will be accepted with confidence. 

I am, &c., 

(Sd.) W. T. THISELTON DYER. 

Sun Coubt: 

67, CoBNHlLL, E.C., 

2i)th June 1882. 
To 

W. T. THISELTON DYER, Esq., C.M.G., 

Assistant Director y Royal GardenSy Kew. 

Deab Sib, 

Youb commupication of 17th instant, accompanied 
by specimens 1 and 2 of caoutchouc, known here as Ceara, 
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the produce of plants imported into Ceylon within the last 
few years, and brought to England by Dr. Trimen, the 
Director of tlie Botanic Garden, Peradeniya, duly reached me. 

In reply I beg to say that the samples will be forwarded 
this day to the India Rubber, Guttapercha, and Telegraph 
Works Co., for examination, with a request that the results 
may be forwarded to you, including an estimate of value, 
in accordance with the desire of the Director-General. 

Feeling sure that this will meet your appoval, 

1 am, &C., 

(Sd.) S. W. SILVER. 


The India Rubber, Guttapercha, 

& Telegraph Works, Co., Ld., 

Silvertown, 

London, E.y 

i^th June 1S82. 

To 

W. T. THISELTON dyer. Esq., C.M.G., 

Assistant Director ^ Royal Gardens y Kew, 
Sir, 

Referring to your letter of the 17th June to Mr.’S. W. 
Silver, enclosing t^Yo samples of Ceara-rubber, we liave now 
the honor to enclose you our chemises report on some after 
careful consideration. 

The present market value of Ko. 1 sample is from 2s. 3d. 
to 3^. per Ib< No. 2 sample we do not consider worth more 
than from Is. to Is. 3d. per tb. 

We remain, &c., 

The India-rubber, Guttapercha ^ Telegraph WorJcs^ Co., Ld. 

(Sd.) J. W. BAILEY. 


Report of examination of two samples of rubber from S. W. 
Silver, Esq.y accompanying letter from W. T. Thiselton Dyer, 
EsQ; C.M.G.y Assistant Directory Royal GardenSy Kew. 

Description, ^c . — Sample No, 1 has a dry and compact 
appearance, is free from extraneous impurities, and, from its 
tolerably uniform conditioiii has been collected with care. It 
agrees in all respects with Ceara-rubber of good and sound 
.quality. 

Sample No. 2 is soft and sticky, and is mixed with a 
considerable quantity of coarse sand, It is much darker 
tliHip No, 1. It is very desirable that a sample of No. 2, 
Collected without this admixture of sand, should be examined. 
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Whether this sand is accidentally or intentionally mixed, 
its presence would be a serious drawback to its use. For 
the better class of rubber manufactures it would be totally 
unsurted. 

In manufacture^ ^c , — Samjde No. 1, when washed and dried, 
gives a loss of 8 per cent. 

This loss is much less than is met with in Ceara-rnbber 
of the finest quality, and may probably be accounted for 
by the small bulk and facilities offered by time, mode of 
packing, and transit, to the escape of the natural moisture 
of the product. 

Water removes a considerable quantity of mucilaginous 
and feculent matter and salts, the natural impurities of the 
rubber, and leaves it quite white and almost pure. 

Alcohol extracts but a slight amount of resinous and 
oxidation products. 

On incineration it yields 4*13 per cent mineral ash, which 
agrees, in its chemical composition, very closely with the 
ash obtained from Ceara-rubber, the ash from which amounts 
to 4 or 5 per cent. 

This sample (No. 1) vulcanizes perfectly when mixed with 
the suitable proportion of sulphur and heated. 

Sample No. 2, when washed and dried, gives a loss of 62 
(sixty-two) per cent. The sand renders it extremely difficult 
to wash, unless warm water is used, which increases its 
stickiness on drying. 

Water removes much less mucilaginous matter than from 
No. 1. 

Alcohol removes, even on long digestion, only a slight 
quantity of soluble matter. On digestion in alcohol it does 
become harder or less sticky. This shows that its stickiness 
is not due to an oxidized state of the rubber, nor to the 
presence of resins, and would create an opinion that some 
other product has been added. 

The chemical analysis of the mineral ash in such cases 
is of great assistance ; the quantity of foreign mineral matter 
in sample No. 2 renders the analysis of the ash, in the present 
case, quite unreliable. 

It yields 27'53 per cent ash before washing, and 6'42 per 
cent ash when washed and dried. Sample No. 1, when 
washed and dried, yields 2*9 per cent ash, insoluble salts 
contained in the juice of the plant. 

When mixed with a suitable quantity of snlphttr and 
heated, sample 2 vulcanizes, although not so satisfactorily os 
No. 1. 

(Sd.) THOS. T. P. BRUCE WARREN, 
Analytical Chemist to the India-ruhher^ Guttapercha 

^ Telegraph Co» 
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Sistrirf JirbflvwuUMW in the Junjah. 

Wb liave before us the reports on this work for the years 
1879-80 and 1880-81, both drawn up by Dr. W. Bchlich. They 
contain extracts from the reports of different Deputy Commis- 
sioners, varying from a few remarks to information of consider- 
able interest, according as, we presume, the local officer is one 
who takes a special interest in the work or not. These reports are 
sent through the Commissioner to the Conservator of Forests, 
who draws up the general report for submission to Government. 
As is remarked by Government, the Hoshiarpur District Report 
seems to be the best, but we do not understand how it is that, 
though an attempt was begun in 1879-80 in planting protective 
belts along the roadways across some of the chos’^ as des- 
cribed thus : 


Experiments were made in planting out and protecting the 
roadways across some of the ‘chos,’ The experiment consisted 
in marking out strips of land about 5 feet broad and about 30 
to 40 feet apart, running parallel to each other across the ^ch6s.’ 
These strips were planted out with khar {Saccharum sara', nana 
{Malvaparvijhr a )ya.nd banna {Vitex Negnndo), which took well, 
and after the first month required little or no care.” 

No mention of the results is made in the report for 1880-81, 
even though the orders of the Punjab Government specially 
asked for such mention. 

The first report gives, for most districts, at the beginning, the 
average rainfall; and as this will be a useful point to note as a 
preface to our remarks, we give a table shewing the number of 
inches. We have supplied the missing data from other 
sources : — 

Delhi Division. Umhalla Division. 

Inches. Inches. 

Delhi District 29'8 Umballa District 22*4 

Gurgaon „ 30*4 Ludhiana „ 14* 

Karnal „ 17*6 Simla „ 71* 


Hissar Division. 
Hissar District 
Rohtak 
Sirsa 


V 


Jullunder Division. 

12* jjullunder District ••• 23* 

20*5 Hoshiarpur „ ••• 23* 

lO'd Kangra „ ••• 68* 

23 
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Amritsar Division. 

Inches. 

Amritsar District ... 24* 

Giirdaspur „ ... 30* 1 

Sialkot yy ••• 27* 

Lahore Division. 

Lahore District ... 19*2 

Ferozepore ,, ... 10* 

Gujranw&la ... 19*5 

Rawalpindi Division. 

Bnwalpiudi District ... 34 
Jlielum ,, ... 29* 

Gujrat „ ... 32* 

Shahpur ... 8 3 

In almost all districts the chief trees used for roadside plant- 
ing were sissu, mm, mango, pipal, mulberry and kikar, but a 
few others have occasionally been added, and especially siris, 
jfiman, tamarisk and bakaiu. In Hazara, as might be expected, 
the trees used are chiefly of hill s|)ecies. In some localities 
exotic trees have been tried, like the Orevillea robusta in Pesha- 
wur. The trees are usually raised in nurseries, and planted 
out when two to tliree years old. 

In the matter of plant protectors there seems to be consider- 
able diversity. Thus tlie Delhi Municipal Committee consider 
brick enclosures the best, while others prefer mud walls, and in 
some thorns are used. In the Gurgaou district, mud walls are 
said to cost three to five auuaseach; in Gujranw41a four annas; 
in Mooltan three annas ; and in Jhang four to five annas. In 
Qurgaon brick palisades are said to cost Rs. 1-10 each, but the 
Delhi Municipality say that this is the less expensive system. 
Iron tree protectors are sometimes used, and we are inclined to 
think that good iron protectors might be made to pay for road- 
avenue works, as they can be taken up and moved from place to 
place as required. The disadvantage of thorn fences is well 
described by the Deputy Commissioner of Karnal as follows : — 

^^The best method of raising trees in this district appears 
to be to provide large mud fences \vith a slope in the wall to 
enable them to stand several years’ rains. Much unprofitable 
'Work has been done at one time or another by using thorn fences 
instead of mud fences. They are cheaper to construct, and look 
well, but instead of lasting for three or four years, as they 
require to do, tiiey have difficulty in lasting so ndaby months, 
because the whire ants feed on them, and every other native 
who passes supplies himself from them with a little fuel to 
cook his food. In course of a little time the plant is exposed, 
and a passing goat or bullock snips off the top, and completely 
destroys the prpgreis of mouths, or even of a whole year. 


Mooltan Division^ 

Inches. 

Mooltan District..* 3*1 
Jhang „ ... 5*4 

.Montgomery „ ... 5* 

Muzaflargarh „ ... 2*3 

Derajat Division. 

Dera Ismail Khan Dist. 9*2 
Dera Ghazi Khan „ 4* 


Bannu „ 7*5 

Peshawar Division. 

Peshawar District ••• 9*6 

Hazara „ 35* 

Kohat „ 15*3 
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After these operations have been repeated several times, the 
plant, if it ever succeeds in raising its head above grazing 
animals, can only be a stnnted scrubby tree and painful to look 
at. It can be observed in this district that any trees that have 
succeeded, have still the traces of a good mud fence around 
them. In future they will be constructed before the tree 
is planted. 

Most road sides, where arboriculture is at all easy, are 
infested with kikar and other trees of spontaneous growth. 
There is no objection to a kikar tree in its proper place. It is 
a very useful tree, and gives a little shade, but it is very objec- 
tionable where it is desirable to have trees of a better sort. 
Its vitality is such that no other trees can grow in its neighbour* 
hood ; but, on the other hand, it is very short-lived, and after it 
has reached a certain stage, every other storm carries away a 
fresh branch, and it becomes useless for shade and a wretched 
looking object Owing to its existence about Karnal, there is 
not a single good avenue in Karnal or its neighbourhood. All 
along the Grand Trunk Boad, where it abounds, the Public 
Works Department are quite hopelessly endeavouring to raise 
avenues of flowering trees, while they succeed excellent Ij’^ where 
the ground is clear. The kikar ought to have the field to itself 
if au avenue of it can be considered sufficient, or it should be 
remorselessly cleared out to prevent waste of labour.” 

Some important information is given in these reports regard- 
ing experiments with exotic trees. We have already noticed that 
GrevilUa trees are grown along roadsides in Peshawar, and 
reported to bo thriving. Of species of Eucalyptus it is worth 
noting that E, rostrata was well reported on in Hoshiarpur in 
1880, aid in 1881 the following remarks were recorded : — 

‘‘A species of Eucalyptus^ the seed of which was received 
from Hazara, has been very successfully propagated in this 
district. We have trees between thirty and forty feet high, not 
five years old yet, with a girth of upwards of 18 inches. The 
species is, I believe, tereticornis. The Deputy Commissioner 
took occasion last year, when at Lahore, to introduce it to the 
notice of the Agri-Horticultural Society, and he obtained 
several pounds of the seed for distribution. Several trial plan- 
tations of this Eucalyptus have now been made in and near the 
station, and there is a fine avenue of them ou one of the station 
roads. The Eucalyptus tereticornis is described by one Australian 
authority as * suitable for rails aud posts, as well as for fuel* 

( Woolls), And by another as ^ au excellent timber, much used 
for plough beams, poles, and shafts for drags and carts, spokes for 
wheels, as well as in ship-building’ (Moore). It seems very 
closely allied to Eucalyptus rostrata. We have also succeeded Well 
with rostrata^ a consignment of which was received from Dr. 
Brandis ; but tlie trees of it are not yet so old. lihe goniocalyx^ 
B supply of the seed of which was also kindly supplied by Dr. 
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Brandis^ has not done very well. A great many of the young 
plants have died, but a few vigorous ones are doing well. 
Its opposite, sessile, kidney-shap^ leaves are a very character- 
istic distinction of the species. Globulus is a failure here : one 
specimen has survived in the station of Hoshiarpur, and there 
are perhaps half a dozen at Bharwain. The citriodora has 
also proved delicate. Hhe tereticornis seems undoubtedly the 
species for the Punjab. It is very hardy and rapid of growth, 
and soon gets beyond the need of watering.’^ 

E. Melanoorylon has thriven in [Jmballa, and as we liave 
recorded in previous volumes, several species do well at Abbot- 
tabad. It is, however, curious to note how some people cannot 
get out of the habit of talking of the Eucalyptus as if all the 
800 or so species of the genus Eucalyptus were trees of such 
disposition that they are capable of being planted indiscrimi- 
nately. As well might we expect the Esquimaux to thrive in 
the deserts of Arabia, or the Malay to accommodate himself 
easily to the climate of Lapland. Some of the species come 
from tropical Queensland, others from the temperate Tasmania; 
some prefer the dry coast of West Australia, and others the 
moist valleys of New South Wales, so that when desiring to in- 
troduce some of the Eucalypti we must first endeavour to 
ascertain their native climate, and select those most suitable for 
the place in which we wish to plant. 

In regard to the system of planting in force in the different 
distiicts not much information is available, though a few extracts 
from the Hoshiarpur report may be interesting. In that for 
1880-81 the Deputy Commissioner says : — 

Efforts are made to have every road planted with trees at 
a distance of 30 feet apart. * 

Nurseries are kept up at frequent intervals. There are 
nurseries at many of the encamping-grounds, and the road- 
side malts are encouraged to keep up small nurseries of their 
own. There ought to be a nursery at intervals of every 
five or six miles. 

Numerous nurseries^ which must be kept well stocked^ are the 
foundation of a successful system of district arboriculture. The 
forethought which provides a supply of seedlings to be usi^d 
two or three years hence is not natural to the majority of natives, 
and the subject requires to be constantly brought before even 
the educated officials. Nurseries are very apt to run dry. 
The tabsildar is quite pleased when he has provided 500 
saplings, without thinking whkher be has a supply coming on 
for next yearns use. 

It is a standing order that no trees, less than three feet in 
height, are to be planted. This is an order which has been iu- 
culcat^ with some pains, and seems at last to be getting 
understood. It is much easier for a mali to get seedlings one 
year old than to get them two or three years old. He is very apt to 
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cmt all hie seedlings when they are 9\t inches or a foot 
high, if he is not peremptorily checked. A tree, IH inches high, 
when put out on the road side, will want watering for two years 
longer tiian one planted out when three feet high will require it. 
Planting out small saplings is a pure waste of money, for what 
one man can look after iu the nursery, it will take ten men at 
least to look after in on the road side. The taller the 

trees are when planted out the less expensive is the tending of 
tliem on the roadside, i.e., the taller you can plant out your trees 
the cheaper is your work. Of course, there is a limit, but 
practice soon settles that. Ordinarily in the rains trees can be 
planted out four and even five feet high.^’ 

The 1879-80 report describes a new system introduced 
by a Mr. Faddy, District Engineer:— 

<'Mr. Faddy, the District Engineer, thus describes a system 
of transplanting saplings on to the roadside, which he intro- 
duced with the Deputy Commissioner’s sanction. ‘ On either 
side of the road, two small trenches were dug, about 18 feet 
apart, 1x1 foot. Into these trenches, as clo^e as could be 
placed, young tun, tali, mango. Eucalyptus and pipal, &c., were 
^ dibbed.^ The young trees were almost touching each other, 
giving two belts or lines of healthy young saplings. As they 
grow up, the weediest and most scraggy will, from time to time, 
be eliminated, until, iu course of time, there will be found a good 
shady avenue of well-developed healthy trees which, during 
their growth, will have afforded shade and protection to each 
other from wind, rain, heat, and frost. It is quite true that trees 
will not be at fixed intervals or in lines arranged with mathema- 
tical precision; but in growing them in the manner laid down 
above, we take a leaf out of the great book of Nature, whom we 
cannot copy too closely I give these remarks as I have not 
myself seen the localities, and cannot say, therefore, to what 
extent these experimental plantings are copies of Nature, which 
does not usually lay out avenues.^’ • 

The Commissiouer adds the following remarks : — 

^‘This system (Mr. Faddy's) is not bad, provided that the 
thinning out is systematically and judiciously done. The fear 
is that it may be neglected, and that the young trees from 
overcrowding may be spoiled by not having room for lateral 
growth.'’ 

And he further adds, as regards the discontinuance of the 
former injurious method of pruning and lopping : — 

This was in consequence of a Circular issued by me last 
year. The instructions of the Circular had not, however, been 
at itll intelligently carried out, as I observed iu marching through 
the district in the cold weather. A great deal of tliiuniug out 
is required in the avenues of this district. The trees are over- 
crowded, aud for want of lateral space have gaown up long and 
thiu.** 
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We hardly think this system is likely to prove a very good 
one for road avenues^ but for such works as canal and railway 
plantations the system may tarn out to be very useful. An 
interesting account of planting works in the Dera Ismail 
Khan district may be usefully extracted ^ 

This District may be divided into three distinct tracts of 
country, in each of which a separate plan of operation in tree** 
planting must be followed. The three tracts are-*- 

(i). The ‘ Tliair or sandy desert stretching from the Katchi 
of the Indus to that of the Cheuab. 

The ^ Katchi^ or low alluvial lands of the Indus run- 
ning through the centre of the district fiom north 
to south. 

(ut). The ^ Daman’ or high land between the right bank of 
the Indus to the foot of the hills on the west. This 
tract is sometimes for a period of ten months blessed 
with no rain, wdien drinking water is a scarcity^ 
and the people have to leave their villages with 
their cattle, and move to the banks of the river. 
Such a season of drought has just been experienced 
throughout this tract. At other times, however, 
especially in July and August, this portion of the 
district is sometimes so flooded with water from 
the numerous hill torrents, which intersect it from 
west to east, as to be quite impassable for several 
days at a time. 

The natural dampness of the soil, and the proximity of water 
to the surface, render the centre or riverain tract the most favor- 
able of the three described for tree*growing, and there are few 

E arts of the ^Katchi’ where good shade of either the tali, the 
er or the tamarisk cannot easily be met with. On the road 
between Bhakkar and Leiah there are stretches of avenues of 
old khagal, or tamarisk trees, frequently to be met with, which 
must have been planted in the early days of our rule when 
Leiah was the head-quarters of the district. Efforts have been 
made to renew these old avenues where trees are falling from 
age, and to extend them in some places by fresh planting, but the 
chief attention has been directed of late years to the treeless 
tracts of the Thall and Daman. 

Perhaps no more hopeless task ever presented itself than 
growing trees on such barren and waterless tracts as these, 
especially when it is considered how their natural difSculties, as 
regards soil, climate, absence of water and irrigation, are in- 
creased by the absolute want of real interest shown by all offi** 
cials in the subject, and the apathy and indifference displayed 
by the people in the matter. 

On the Thall the only plan that can be followed in growing 
trees is first to sink wells, and thus secure the means of water- 
ing the trees fo the first year of their existence. This hits novr 
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been done alon;; the main road across the Thall from Dera vid 
Bhakkar to the rail at Chichawatni. More than 60 wells are 
now completed, and held hy people, who agree to maintain trees 
in the vicinity of their wells aloug the road on condition of 
holding their wells free of revenue. Nearly all these wells have 
now trees growing up about them on one or both sides of the 
road, and in this way shade is constantly met with by travellers 
across this sandy desert. Progress in a project of this kind 
must be slow, but, 1 think, sufficient success lias been attained 
to justify further exertions in the same direction. Sometimes, 
however, prospects here appear very dark, when a season of 
drought, such as the one experienced for the last ten months, 
visits the district. In such times half the inhabitants desert 
the Tliall, and tree-planting, and everything else connected with 
it, appear to decline rapidly. Much labor is lost, and much work 
has to be done over again. It is only by comparing the tree- 
less state of the road a few years back, that one can see that 
still some decided progress has been made. Fortunately such 
seasons do not very frequently occur, otherwise it would be 
hopeless to attempt tree-planting across such a desert. The 
tamariaky ber, and kikar^ are the trees that grow best on this 
tract. 

^‘The Daman country also offers few facilities for tree-planting. 
The rainfall is very scanty, wells are almost unknown, owing 
•to the distance of the water from the surface, and its brackish 
character when reached, consequently the rearing of trees be- 
comes a very difficult matter indeed. Operations have been 
confined to the two main roads leading from Dera to Bunnu, and 
from Dera to Tank. They both run chiefly through the Daman. 
The same plan has, therefore, been followed in growing trees on 
both. Small * katcba’ tanks, with a depth of four to six feet, 
have been dug at intervals of a mile or so along the roads, and 
seeds and cuttings of hardy trees, as the tamarisk, ber and kikar, 
.are sown and planted round their edge. The tanks collect the 
rain w^ater of the ground for some distance round, and for a 
long time keep the soil in which the trees are growing moist, and 
enable them to be watered easily, and afford travellers drinking 
water until they dry up. In this way several groves of trees 
have grown up along both the roads above named. The method 
is simple and inexpensive, and more successful than any other I 
know for growing trees along roads on the Daman. Owing to 
an arrangement that has recently been made to bring down a 
permanent flow of water from the Gunmiah mouth to Dera, 
these tanks, whenever dry, can be refilled, and in this way a 
speedier and surer success may be expected to attend tree-plant- 
ing operations on these roads, than could have been hoped for, 
had the tanks, as hitherto^ still depended solely on rain water 
for their supply.” 

. , We have lionr pretty well exhausted the important items of 
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nneful information given in tbese reports, but there are numer- 
ous minor points of interest worth recording, e,g. : 

From Dera Ghazi Khan it is reported that kikar is very sus- 
ceptible to frost when planted singly, though in clumps it stands 
fairly well I Is not this however the case with most trees ? It 
certainly seems to us to be so with sal. In Hoshiarpur the aloe 
lias been occasionally planted on roadsides, and as a fence to 
encamping ground, and is likely to prove profitable as the wash- 
ed and picked fibre is found to realize Rs. 8 per maund in the 
Calcutta market. 

Wehave so far omitted mention of distance planted, and finan- 
cial results, as the information can only be given in statistical 
tables, which we have no space to reproduce ; but we may state 
that up to April 1881 there were 3,614 miles of avenues in 
the Punjab. The receipt of the year were Rs. 29,875 ; the 
expenditure Rs. 1,05,695. From what funds this comes there is 
nothing in the reports to show. 

The Canal plantations are, in regard to forest work, more 
interesting to us than the roadside avenues ; as besides avenues 
they have considerable areas of planted land. The works 
on the canals are of two kinds : first the avenues, and second 
the plantations. Of avenues there are now 2,266 miles as 
follows : — 


Bari Doab Canal 

miles. 

364 

And the results of the manage- 

Upper Sutlej „ 

... 301 

ment aie— 


Lower „ „ 

... 58\/ 


Rs. 

Indus Canal 

... 110 

Revenae 

... 39,790 

Birhind „ 

... 142 

Expenditure 

... 29,632 

W. Jumna Canal 

... 769 

2,266 

Surplus 

10,258 


Why this surplus could not have been spent in doing more 
tlian Tunnies we cannot see, and the Gouservakor on this justly 
remarks that 74 miles is very moderate work considering that 
656 miles remain to be planted. 

Before leaving the subject of these road and canal planta- 
tions we wish to remark on the value of such work as is being 
done. We believe that similar work is being done in the North- 
West Provinces and Bengal, and that in the former of those two 
provinces, regular reports are published, giviug outsiders some 
idea of results. We hope that the time is not far distant when 
every province will have its regular system of roadside, canal, 
and railway planting; and that the results will be systematically 
recorded and published. But the planting work should not 
stop at the spare lands of lines of communication but embrace 
all the waste laud, the property of Government, available fot 
planting as fctel and fodder reserves or as village forest. ' In 
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some places where Government has no waste lands, or indeed 
lands of any kind^ perpetual leases might be tuken^ or purchase 
made of areas either unfit for cultivation or of poor soil^ and 
reclamation as forest if only by mere enclosure which often 
alone suffices, effected. And if only Collectors and Deputy 
Commissioners could make the attempt, we feel sure that even 
the most treeless of the Indian plains would soon present 
a fair amount, if not of forest, at least of the vegetation. 

Cardans and jpartts nf tht Ititglris. 

We have received the annual report on the progress of the 
Government Botanical Gardens and Parks of the Nilgiris, 
for the year 1880-81. Much useful work has been done in 
the distribution of timber and fruit trees and seeds, and it 
is noted that Cupreasug macrocarpa and seinpervirenSy and 
Pinus longi/olia and tuherculata are now being planted out, 
where formerly only Australian Eucalypti aud Acacias were 
in demand. 

It is s^ted that Ootacamund is so overgrown with Australian 
trees that the view is limited to within a few yards of where 
the observer stands ; and that on sanitary grounds it would be 
well if they were thinned. 

The wattle is especially referred to as overrunning the bills 
with its dense undergrowth 

Amongst fodder plants, the prickly comfrey and prairie 
grass are said to be the best in the Nilgiris, and the cocks- 
foot (Dactylis glonierata), and fescu grass are superior to all 
the other grasses which it has been attempted to introduce 
from Australia. 

Cyiihua proliferana (Tagasaste) is said to be very hardy, 
and to grow where nothing of value as fodder can succeed. 
It is, however, more relished by gouts aud sheep than by 
cattle. 

The Ceara-rub^er is growing well. Numerous applications for 
Jalap tubers are received from planters aud its cultivation in 
the Nilgiris bos succeeded perfectly. 

rulticaiiott iu IKcriui, British ^uma. 

Captain Butler, Deputy Commissioner of Mergui, British 
Burma, has made some experiments in the cultivation of coffee, 
cocoa, cardamoms, black pepper? vanilla, nutmegs, and to- 
bacco, and the results are published with the approval of the 
Chief Commissioner in the British Burma Gazette for 22ud 
July. 

Insects seem to be much feared at Mergui, and it is stated that 
a large proportion of the coooanut trees there have been killed by a 
beetle which appeared seven years ago, and has done considerable 

24 
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damage ever since. It is a large beetle, and destroys tbe young 
shoots at tbe head of the plant winch iteats away, apparently when 
just sprouting. The leaves are thus jaggeJ and torn, and cannot 
assimilate sufficient nourishment to keep the plant alive. We 
hope that specimens of the insect and its larva may be sent 
for the museum at the Forest School, and that one of our sub* 
scribers in Burma will kindly arrange this. 

Liberian coffee appears to thrive, and 1,200 seedlings, 
planted out under tbe shade of large forest trees, are reported 
to be strong and healthy. About 9,000 other plants, which 
appear to be Arabian rather than Liberian, are doing well in 
the nurseries, and await the rains for being planted out. The 
cocoa plants have been largely destroyed by white ants and 
crickets, and only 60 out of 400 remain alive. 

Cardamoms grow wild in the district, and form an article 
of trade amongst the Karens ; and black pepper is also indige- 
nous, but is not collected by the natives, who prefer the more 
pungent chilli, but Captain Butler states that its cultivation 
would be very profitable. 

A largo full grown plant of vanilla was receiv^ during 
the year from Singapore, from which upwards of 20 cuttings 
were taken and planted at the foot of large fruit tree8,and one cut- 
ting is already 25 feet high, another 20 feet, the rest being from 
5 to 8 feet in height. The Chief Commissioner, however, remarks 
that vanilla does better on bamboo trellis than on trees, where 
it gets too high, and there is more difficulty in getting tbe 
dowers fertilized, and the pods picked. He also states that 
vanilla requires a certain amount of sun. 

Nutmeg seed has been obtained from Chinese gardens in 
Mergui, but only 12 plants were raised from 100 seeds. This 
was probably due to the seeds being insufficiently dried. 

It is said that tbe nutmeg tree (Myristica moschata^ is a deli- 
cate plant, and requires care and time to raise. It comes to 
maturity in six to nine years, and then yields 2,000 to 3,000 nuts 
which would bring in Ks. 20 to Rs. 30 per tree. The fruit 
is merely dried in the sun and sent to market. Captain 
Butler, whilst walking round the plantation with Mr. Hill, 
Conservator of Forest, found a quantity of wild nutmegs, the 
fruit of Myristica falua or tomentosa. 

Some experiments in the cultivation of tobacco were also 
tried. 
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Jlnmial IJcprts of iorficuttural (Sarilons, liaclittouj and 
^aharanjjur, far 1881 - 82 , 

W rc have before us the Annual Reports of the Lucknow and 
Saharanpur Gardens, It is stated that acclimatized flower seeds, 
produced in the Lucknow Gardens, are mucli better than 
English seeds ; and it is hoped, in tlie interest of gardening in 
India, that this fact may become generally known. The arbori- 
cultural nursery at Lucknow has not proved successful, only 
about 5,000 trees having been distributed, whilst the stock at 
the commencement of the year was over 100,000. Attempts to 
grow the Carob tree successfully appear to have failed. Four 
species of Eucalyptus are said to have been grown successfully, 
—two of these are E. paniculata^ and E, resinifera^ The names 
of the others have not been given. 

Eucalyptus citriodora has seeded in the garden. 

Pithecolobium saman is said to be making fair progress, 
one of the trees, planted out in 1879, being 12 feet high and 
11^ in^l^es in girth ; but it would, however, have been 40 feet 
high and 36 to 48 inches in girth in Calcutta at the same 
age. 

Arbar was sown in August 1880, in lines eight feet apart, the 
plants being eight to twelve inch apart in the lines, to protect 
seedlings from th^ frost. In the first yejir, owing to want of 
rain, little progress was made, and they afforded little shelter; 
but in 1881 they proved very useful, and during the cold 
season their tops were well grown together overhead, and 
aftbrded excellent shelter to the young mangoes. Arhar is 
said to be a cleaner and more wholesome plant than the Castor, 
but takes a longer time to be effective. 

The Annual Flower Show at the gardens is said to have been 
very successful. 

From the Saharanpur Garden report we see that the two 
hill gardens at Mussoorie and Chajuri are to be given uj), 
and a new garden opened out in a more suitable locality. 
The Mussoorie Garden had a northern aspect, and was unsuit- 
able for the growth of fruit, A fine collection of Japanese 
plants and .bulbs were received in March, and included 
some rare conifers and azalias and other flowering shrubs 
and have been planted out at Mussoorie. Mr, Duthie brings to 
the notice of Government an Australian salt bush ( Atriplea 
uummularia) which is said to thrive on salt soils, and to 
yield a valuable fodder. It will be experimented with in the 
reh infected soils of the usar reserves of Etah. 

Under the head of fodder plants we hear that guinea grass 
has proved highly successful, and has yielded 600 maunds to 
the acre at a trifling expense. 
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Many varieties of Euglisb and American grass have been 
tried, bnt none are likely to outrival the indigenous did>. 

The training of gardeners at the Saharanpnr Gardens is 
an important item in tlieir general usefulness. First class head 
gardeners mre Bent to Calcutta, Peshawar, and Amritsur 
during the year, and the demand for trained malia is greater 
than can be supplied. 

Some irtteresting experiments in the growth of sal trees 
have been undertaken at the instance of Mr. Brandis, and the 
results are given below 

Girth Measurement of Sal trees. 

These measurements iiave been made in accordance with a 
wish expressed by Captain Wood, Conservator of Forests, 
Oudli Circle. Since that time a monthly record has been kept 
of the girth of a certain number of sal trees growing in this 
garden. 

The trees of group I and II are, as far as I am able to 
ascertain, a little over 80 years of age. Those of gr#ip III 
are probably much older, but how much I am unable to say. 
The bungalow, beside which they are standing, vvas built in 
1842 or 1848, and as these trees form part of an avenue 
leading from the bungalow to the high road, they cannot very 
well be more than forty years old. 

In 1863 Dr. Brandis measured some of the sal trees in the 
Saharanpur Garden, and recorded the following results in the 
Forest Flora, page 27 

Age of trees, Oirih, 

13 years .. 27 inches (average of S3 trees). 

30 ,, ... 54^ ,, „ 

35 „ ... 69 „ ,, 

Their respective ages would now be 32, 49, and 54 years. 
The three trees mentioned in group 1 of the following state- 
ment are, in all probability, of the same set as those mentioned 
by Dr. Brandis, as being 13 years old in 1863, and with a girth 
of 27 inches. During 19 years, therefore, the average growth 
lias been about 16 inches. The periods during which the 
growth of each tree has taken place since January, 1881, are 
clearly brought out in the following table 
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f flndtttte at foana. 

The Bombay Gazette of the 7th September contains a report 
of considerable interest on the Poona Poudrette Depot, and the 
ntilization of sewap^e. 

The process adopted is the sun-dryinof one, which consist 
of exposing night-soil in shallow beds covered with ashes to 
the sun to dry, and when perfectly dried, in heaping it away 
to be sold to agriculturists as manure. The ashes are said to 
be the best disinfectant, and are prepared by burning street 
and house sweepings. It is said that, although seven years 
affo agriculturists would not touch the poudrette, its out- 
turn will not now keep pace with the demand, and that it 
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is used for all kinds of crops, and especially sugarcane ; and 
the profit to the municipality in 1881-82 was Rs. 11,092. 
The quantity of poudrette applied to tlie soil varies for dif- 
ferent crops, being from 1,350 to 2,700 cubic feet per acre for 
sugarcane, and 400 to 675 cubic feet per acre for rice and 
wheat. The net profits of sugarcane crops are increased from 
Rs. 20 without poudrette, to Bs. 75 with its use for inferior 
soils ; and for better soils from Bs. 40 to 125 and for wheat 
from Rs. 3 to 4 or Rs. 5 to 6 per acre, rice being from Rs. 3 to 
10 and Rs. 7 to 20. It is essential that irrigation water should 
be available. An alternative to the manufacture of poudrette 
is the dry earth sjstem, dry earth being sifted and mixed with 
night-soil instead of ashes ; the deodorisation was complete in two 
or three days, and the mixture ready for manure in five or six 
days. This process is much cheaper than the manufacture of 
poudrette, when the ashes have to be burned and sifted, and 
stored in sheds during the monsoons, but it is not liked by the 
cultivators who will only remove it with great reluctance. 

Oue of the disadvantages of the poudrette system is that in 
burning the house and street sweepings, the bestrfertilizing 
organic matter is evaporated, which would be saved if the 
sweepings were sold as they are. 

Mr. Moore, the Collector of Poona, in forwarding the report 
to Government, suggests that in each village near a canal, a 
sweeper and his wife, paid by Government, should be located, 
and that regular trenches should be opened for the villagers, and 
the contents mixed with soil, and eventually sold. In this way 
waste would be avoided, and the feeding of the cattle, pigs, 
and fowls on garbage be prevented. He further suggests 
that communal forests of bdbul or other trees be established 
in each village near a canal, so that in course of time the 
villagers may have a plentiful supply of firewood. This, he 
remarks, is a sure way of providing for manure, because there 
would be no necessity to divert cowdung from its proper use as 
manure to that of fuel. 

The contract system of disposing of night-soil is strongly 
condemned, as the contractor sells it befgre it is properly 
deodorised, and ' this practice is not only disagreeable but 
positively dangerous to human life. 

The Commissioner regards Mr. Moore’s suggestions as 
regards villages as impracticable, but surely something might 
be done in the direction of sanitation and communal forests. 

Jinnoatr^ dcs (Eaux et pur 1882 . 

A COPT of this annual publication was received by us in May 
last, but has had to stand over until now. The plan on which it 
has been compiled is the same that has been followed for several 
years past, and we need, therefore, only confine, ourselves tQ 
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drawing the atteation of our readers to some of the more iotfir- 
estin^ facts wliich it contains. 

The total area under the control of the French Forest 
Department at the comenoement of the year was — 

State Forests .. ... ... 2,465,451 acres. 

Forests belon^ing^ to Municipalities 

and Public Foundations ... 4,840,986 „ 

Total 7,806,437 acres. 

Given in square miles, these 6gures would be respectively 
3,852, 7,564, and 11,416. 

The area of the forests in Algeria is not stated, no doubt 
from their not being correctly known. 

Tlie area of France being about 202,000 square miles, the 
proportion of State Forests to the total surface of the country 
is roughly 1‘9 per cent, of Municipal Forests 3*7, and of all the 
forests managed by the State 5*6 — a very small percentage it 
must be admitted. 

The whole area is divided into 36 conservatorships, the 
largest of which, Epinal, comprises nearly 700 square miles of 
forests, and the smallest, Rennes, 76 square miles, the average 
extent being 3 17 square miles. This is equivalent to saying that, 
as far as mere area is concerned, a single forest division in 
the Central Provinces is equal to at least six conservatorships in 
Prance. Will the day ever come when the Central Provinces 
will have more than 100 conservators instead of the present 
single one ? 

The average annual revenue from the 3,582 square miles of 
State Forest during the ten years, from 1868 to 1877, has been 
£1,428,660, or nearly £400 per square mile, or more than 12 
shillings per acre. In 1870, the year of the great war, the 
revenue was only £283,280. 

The sanctioned expenditure for the current year is roughly 
£648,000, of which Algeria gets £62,400, and France proper, 
£585,600. This latter figure includes, besides other items, the 
following : — 

Plantations, including the work in the 
Alps and in the Dunes of the Western 
Coast ... ... ... £148,700 

Roads and Ijuildings ••• 50,500 

Total £199,200 

or about SI per cent, of the whole expenditure.' Verhum tap. 

During the 10 years, from 1871 to 1880, the value of wood 
exported from France was £14,623,000, of wood imported 
£73,663,000. Ill other words, the excess of consumption over 
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production was £59,040,000 for the 10 years, or nearly 
£6,000,000 per annum. 

The strength of the superior or commissioned grades of the 
French Forest Service is as follows : — 


Director ... 

k • • • • • 1 

Inspectors-General 

6 

Conservators 

89 

Inspectors 

194 

Sub-Inspectors 

360 

Gardes Generuux 

268 

Assistant Gardes G^n^raux 

72 


Total 940 


or one officer to every 12 square miles. In India we have not 
even one Guard for that area. 

The Central Forest Bureau in Paris forms a single depart- 
ment of the Ministry of Agriculture, and is divided into four 
branches. The first looks after the recruiting of the depart- 
ment, and the promotion and posting of tiie establishments, as 
well as controls the working of the other three branches. The 
second is charged with the direction of working plans ( includ- 
ing forest surveys) and fellings and export of forest produce. 
The third branch controls plantation works and the con- 
struction of roads, canals, buildings, and machinery ; while 
the fourth hasthe final audit of the accounts, and takes up 
all legal questions. At the head of each branch is a con- 
servator, and the work of all four branches is controlled by an 
executive council composed of the Minister of Agriculture as 
President, the Director as Yice-President, and the six Iii- 
spectors-General as Members. The ordinary meetings of the 
Council are held every Wednesday at 2 p.m. 

E. E. F. 

ieprtmentiit of Pohura in lombag. 

An important amendment to the Bombay Abkarry Act 
( Act V of 1878) was passed in the Bombay Legislative Council 
at Poona on the 28th June. 

Its object is to regulate the collection and export of mohwa 
flowers, called in Bombay mliowra^ which were being generally 
hawked about for the purpose of distillation, and this has giveu 
rise to an immense amount of unlawful action, and a large 
loss of revenue to Government. 

By the Bill there will be no restriction in gathering the 
mohwa flowers, t.e., between the Ist February and the 15th 
May, but only during the time the dried flowers are carried 
about for distillation. 
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It is Baid' that mohwa is nowhere used as an article of food 
in the districts^ Thaaa and Kolaba^ to which the Act will now 
be applied. It is, however^ used by the Bhils of Khandesh 
when prepared in a particular way with flour ; but they are only 
said to use it when hard pressed, and then they eat all kinds 
of roots, and other jungle produce as well. The Bhils, there- 
fore, exchange the mohwa flowers with Banins for other 
things rather than use them for their own consumption. In 
tliis way the Bhils do not receive the full value of what they 
have collected, and they will be greatly benefited by the new 
Act, which directs that the mohwa shall be collected deparU 
inentally from the Bhils, and sold to the liquor distillers. 

Speaking of the collection of in^^rabolams, and quoting from 
a report by Colonel Peyton, Sir James Fergusson says, that the 
Bhils of Belgauin, as well as those of Kauara, showed the 
greatest good will, and expressed themselves very grateful for 
the introduction of the system they had been asking for, vie,, 
the departmental collection of myrabolams. The very liberal 
payment provided for the collection of myrabolams by the Forest 
Department enables men and women to earn four to six annas, and 
children two to four annas daily, on their own and neighbouring 
village lauds from November to May every year, and draws 
the hill people and other classes, who formerly preyed on the 
forest by chopping and collecting firewood, towards the depart- 
ment by their common interests. Colonel Peyton’s statement 
is confirmed by the Collector of Sattara, and in the Northern 
Division the estimated revenue from myrabolams is nearly 
two lacs of rupees. 

Arguing from the experience in the departmental collection 
of myrabolams, which has become far more remunerative 
to tlie poor than when they bad no market, but by barter with 
the bania, the Governor shows that by regulating the collection 
of mohwa flowers the people will be greatly benefited. By 
the new law the possession of dried mohwa flowers, without a 
license, will be considered an offence, and Government will 
purcliase all the flowers from the districts where the mohwa 
glows, and export them to the markets outside those districts. 

In tracts, however, where mohwa flowers are used for food, 
provision of limited quantities will be permitted. The chief 
argument used in favour of the amendment of the Act was tlie 
great falling off in Abkarry revenue in the Thana district, 
where the average revenue in the inland taliikas from 1871-72 to 
1876-77 was rIi. 1,33,000, and in 1880-81, after a great deal 
of illegal distillation of iiiohwa flowers, the revenue sunk 
to Rs. 1,20,000, and in 1881-82 to Rs 76,000, and had thus been 
reduced by 40 per cent in three years ; and in spite of this reduc- 
tion the increase of drunkenness was so great that the strongest 
Pleasures were suggested, even to cut down all the brab and toddy 
trees on Government land. 
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Since a stricter system lias been introduced by raising a high 
duty on tree tapping, and limiting the number of stills and liquor 
shops, the improvement of the district is very great. Those who 
formerly spent their last farthing in liquor have now a little 
balance to spend on some little comfort or another, and all 
employers of labour can now get a fair day’s work for a day’s 
wages, which they could not succeed in doing before. 

in preventing the illicit distillation of mohwa the police 
had frequent and serious conflicts with the people, and 
murders and dacoities are said to be much less where the 
new Abkarry Laws are enforced. 

The opposition of the native members of tlio Council to 
the measure was unanimous. The danger of interfering 
free trade was brought forward ; it was stated that mohwa 
was an article of food ; that Government was being made 
a catspaw by the farmers of the Abkarry revenue ; tliat 
the Abkarry officers were already too powerful, and would, 
by this Act, have still more power to harass every man, 
woman, and child of the lowest of the people. 

It was urged that Hindu law makes forests, hills, rivers, 
sacred temples, seas, and tanks free property of the public which 
shows that forest rights exist from time immemorial. It was 
also contended that the export of mohwa flowers to France last 
year was to the extent of four lacs of rupees, and that it was 
very detrimental to the interests of the country to impose 
restrictions on this rising trade. 

But this opposition was met and overruled, though not 
silenced, by Sir James Fergusson’s clear statements, and the 
amendments were carried by the official members of the Council. 
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ARKET. 


PRICES CURRENT IN JULY. 


Mast Pieces, good large 


Sawn Timbers • •• 
Planks, lonp: len^^ths 
Sheathincr Boards, i 
Ditto } 

Boards 1 


inch ) 
inch 3 
inch ... 


Rangoon Teak, 

se Rs. 5 to 12 per running foot 

. „ 80 to loo per ton 
no to 120 do. 


• ss Quotations 
nominal. 
... Ditto. 

Ditto. 


no to 120 do. 

105 to 120 do. 

Moulmein Teak^ 

Square Timbers, 20 to 29 feet long, 

10 to 13 inches square, 6rst-class Rs. 90 to 120 per ton of 50 cubic feet. 
Ditto, 20 to 45 feet long, 14 
to 18 inches square 
Secrnd-class Timber ... 

Flanks, long: lengths, first-class ••• 

Furniture Planks, 18 to 36 inches 
broad, and 1 inch thick — good ... 

Sheathing Boards, i inch, double 
Ditto I inch 
Scantlings (of sizes) ... 

Moulmein Cedar, Square Timber.** 

Thingau and Consohr 
Peemah ... ••* 


120 to 175 

ditto. 

90 to 98 

ditto. 

no to 120 

ditto. 

130 to 160 

ditto. 

130 to 135 

ditto. 

no to 140 

ditto. 

60 to 125 

per ton. 

66 to 70 

)» 

46 to 60 

„ Nominal. 

65 to 63 

>9 


Mahogany 

Sal 


0 

9 

0 

3 


Amei^ican and other Timber. 

... As, 6 per supl. foot of 1 inch thick. 

... Rs 65 to 110 per ton. 

Stock of Teak in Calcutta on 1st August — 5,729 tons, 

^Mackenzie, Lyall & Co*s Circular. 

PRICES IN BOMBAY DURING JULY. 

Bamboos per 100 ... Rs. 16 

Firewood „ maund ... ... „ 0 

Timber Teak „ cubic foot ... ... „ 3 

„ Jungly ,, „ ••• ... ,, 2 

PRICES AT BYRAMGHAT IN OUDH. 

Sal Beams per cubic foot .•• Rs. 2 10 to Rs. 3 0 

Scantlings „ ... „ 2 0 to „ 2 8 

We have noted the prices of firewood throughout India, 
quoted in the Gazette of the 9th September, and give the 
Sigbest and lowest rates in each Province : — 

Seers per Rupee. 

... Tinnevelly ■a. 82 

... Ganjam ... ••• 216 

Bombay ... Bombay ... 62 

„ ... ••* Haiderabad * ... 320 


Madras 
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TIMBRIl HARRBT. 


Seen per Bupee 


Bengal 

• i. 

Jalpaigiiii 

til 

... 66 

it ••• 

t.« 

Howrah 

... 

... 80 

tt 


Chittagong Hill Tracts 

... 320 

Asftam 

f •• 

Cachar 

tit 

... 80 

a 

tee 

Eamrup 


... 200 

Kortli-West Province* 

ft. 

Mirzapur 

tt* 

... 100 


•«* 

Garhwal 

«•» 

... 280 

Oudh M. 

•t. 

Pjzabad 

■ tf 

... 120 

tf 

.ft 

Hardui 

• «* 

... 240 

Punjab ft. 

•ft 

Delhi 

tt. 

... 80 

)) •« 

fft 

Kangra 


... 140 

11 

... 

Shah pur 

tt. 

... 820 

Central FroTinces 


Raipur 

... 

... 60 

11 

■ft 

Chanda 

t.. 

... 860 

Bebar «** 


Elliobpnr 

... 

... 64 

it ••• 

iff 

Secundeiabad ... 

125 

Coorg ft. 

••t 

11 

.1. 

... ilu 

Bajputana ... 


Ajmere 

It. 

... 70 


*.. 

Meywar 

• t. 

... 200 

Central India 

... 

Gwalior 

• t. 

... 109 

tf 

... 

Goona 


... 200 


PriceR in Barmah are not given. 

It will be noted that the highest rates are quoted at Raipur 
in the Central Provinces, and this is due to the exhaustion of 
the forests in its vicinity ; but matters should surely he changed 
by improving the communications, as there are large forests 
at no great distance, and at Chanda, in the Central Provinces, 
firewood is quoted at a lower rate than at any other place in 
India. 

It would be interesting if the rates for fuel, prepared from 
cowdung in the different provinces, were quoted in the Gaiette 
of India, side by side with those for firewood. 
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y. JtOTES, C^ERIES, AND ^XTRACTS. 

AgiLwood. — In one of Messrs. Mackenzie, Lyall & 
Co.’s Circulars Ag-ilwood occurs, and we sliould like to 
know the scientific name of the tree which yields it. 

In the “Treasury of Botany’^ it is said to be synonymous 
with Eagleswood, or Aloeswood, and the produce of a tree 
from Sylhet, probably from the Garo Hills, Aquilaria agallocha. 
The wood is said to contain abundance of resiu and an essential 
oil, aud to be highly esteemed as a perfume. It was burned 
in the palace of Napoleon I. on account of its fragrance. 

When in the Garo Hills I heard of a very valuable wood 
for incense, and that formerly it had been exported, but 
that the demand had ceased of late ; is this the same wood ? 
We shall be greatly obliged if the forest officer in the Garo Hills 
would make enquiries and send us botanic specimens of the 
tree, and a piece of the wood. 

Collections of Indian Timber. — Government orders have 
been issued for a fresh collection of Indian woods for the Brussels 
Economic Museum. 

Divisional officers, who are entrusted with these numerous 
collections for Vienna, Paris, Melbourne, Italy, Belgium, &c., 
must wish that their work could be done once for all ; but 
no sooner are the specimens named and despatched than they 
are met with fresh demands. 

What has become of the surplus timber from the collection 
for the Paris Exhibition which Government had arranged to 
keep to meet future indents ? 

The select committee appointed to consider the Madras Forest 
Bill have returned the Bill amended by them to Government, 
and it was published in the Fort St, George Gazette for the 19th 
August, and with a few more amendments was finally passed by 
the Madras Council on the 26th August. Mr. Sullivan, in 
presenting the Bill, stated that in it it had been provided that 
Government should have power to lease private forests, the 
management of which it was considered necessary to regulate ; 
but if the owner were unwilling to make such an arrangement, 
he should be able to require Governmout to acquire such forests 
under the Land Acquisition Act. 

Mr. Carmichael, in seconding the Bill, remarked that the select 
committee had informally met Mr. Brandis and discussed with 
him the main alterations in the Draft Bill, and that in conse- 
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quence of this discussion some amendments to make the Bill 
more workable were to be proposed. 

After some discussion, iu the course of which several amend- 
ments were agreed to, and the rules for the conduct of business 
having been suspended, the Bill was passed unanimously. 


We hope to review the Madras Forest Act in our next 
number. We quote as follows from the Pioneer with reference 
to the Madras Forest Bill : — 

Speaking at Courtallum recently, His Excellency the 
Governor of Madras defended this Bill, which has been lately 
passed by the Madras Legislative Council. ' I can assure you,’ 
he said, ‘ that all care was taken to prevent any sort of oppression 
of the ryot by forest oflBcers, or any one else; but there are some 
people with whom a disinclination to be oppressed means an in- 
clination to consult their own interests, combined with a grand 
contempt for the interests of others. They cut down or burn 
trees, wliich belong to the public, just as it suits them, thus de- 
stroying the natural distributors of rain, and giving a new sense 
to the ill-omened saying of an European statesman — ^ After me, 
the Deluge.’ I do not think that the people of this district will 
be slow to acknowledge the benefit which this, the Forest Act of 
188i5, will, ere many years are over, have conferred upon 
them.’' 

A GREAT number of notices of lands taken up as reserved 
forests have a})peared in the Bombay Gazette j but owing to 
their length we are unable to give them in our columns. 

By order of Government, dated 28th July, forest olBcers on 
duty will be entitled to the actual cost of conveyance of their 
horses and tents, in the same manner as other public officers, in 
addition to their authorised travelling allowance. 

From the speech of Lord Enfield, at the distribution of prizes 
at Cooper’s Hill, we learn that three of the six candidates select- 
ed for the Indian Forest Department will, for the future, be 
trained at Cooper's Hill, the other three attending the Nancy 
Forest School as heretofore. 

Wft hope that provision will be made for those attending 
classes at Cooper’s Hill becoming thoroughly acquainted with 
continental forest management. It is not from experience 
learned in the forest of Dean, the new forest, and the Scotch fir 
forests of North Britain, that they will acquire a very elevated 
ideal of forest management ; and if men are to be sent from 
Great Britain to India for the forest service, we have a right 
to ask that they should have visited the finest European forests, 
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nnd have had some experience of the most scientific forest 
management. 

Otherwise it would be preferable to train them in forestry in 
India after they have learned some physical science and engi- 
neerings at Cooper^s Hill ; and the Dehra Dun Forest School is 
already competent to undertake this. 

But when we consider the great demand arising for foresters in 
the Colonies, it is a subject for congratulation that a commence- 
ment has been made in attempting to teach scientific forestry 
in England, even though the means for instruction by well 
managed and mature forests, under all varieties of circum- 
stances of climate and soil, is so scanty. 

We have received the monthly meeting report for August of 
the Agricultural and Horticultural Society of India, and note 
that Cacao cultivation, though a failure in Bengal, is likely to 
succeed in Ceylon, where the quality of the Cacao produced is 
said to be excellent, and to approach that of Trinidad. 

Eucalyptus citriodova is doing well in the Society's garden, 
and it is hoped to render its cultivation easy in Bengal by 
means of acclimatized seed. 

A CASE of 600 crotons was despatched to Saharanpur by train 
without any earth whatever, and at a total cost of Rs. 15, in- 
cluding telegrams, baskets, freight, cartage, &c. 

The plants arrived in very good condition, and this promises 
well for the dissemination of these beautiful foliage plants in 
our Indiau gardens. 

A Piece of Good Work. — Sir Arthur Hobhouse has 
brought to a close a very good and solid piece of public work, 
in the arbitration which commenced on the 8th of August 
1878, for settling the valuable and complicated interests involved 
in the Eppingl’orest controversy. The necessity for the arbi- 
tration arose in this way : For a great many years the lords 
of the forestal manors were in the h.nbit of effecting enclosures 
of the open waste for their own benefit, and of selling them to 
whoever would buy. All efforts made by the commoners to 
stop such proceedings failed, till the year 1871, when the Corpo- 
ration of London, who had some rights of common, instituted a 
Chancery suit, which was brought to a successful issue in t le 
year 1874. By the decree in that suit the enclosures were 
found to be illegal, and those which had been effected within 
twenty years from the institution of the suit became l|^51e to 
abatement. But large quantities of enclosed land had been 
made the sites of houses and gardens, which it was impossible 
to deal with by the strict legal method. It would shook the 
moral sense to pull down a man's house in oyder that a cow 
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might graze upon its site. Some arrangement, therefore, was 
necessary to moderate the legal right, as well as for disentang- 
ling other knots created by the illegal enclosures and the decree 
of 1874. The matter was first referred to a Parliamentary 
Committee, who devised a plan by which the grantees of 
enclosures were to be left in possession, on terms to be worked 
out through the medium of juries in compensation cases. The 
plan was rejected by Parliament, who, in the year 1878, threw 
the whole of the affairs into the hands of a dictator, with a few 
simple directions to guide him on some points, and absolute 
an<l unlimited discretion on all others. 

The main outlines of the scheme of 1878 are as follows : — 
Epping Forest is to be preserved henceforth for the joint benefit 
of the public and the commoners. The Conservators of it are 
the Corporation of London, acting by a committee on which 
are placed the four elected verderers of the forest. Enclosures 
prior to the 14 th of August 1851, however illegal, are sanctifi- 
ed by antiquity. Tiie arbitrator is ordered to throw open all 
subsequent enclosures, except the following — houses and 
gardens, such portions of land as he may think it reasonable 
to allot to a residence, nursery gardens which be may think 
not to be prejudicial to the public interest, and small plots 
wdiich the consejrvators and the arbitrator may concur in 
thinking not to be required for the public. The arbitrator is 
to impose what conditions he thinks fit; on the retainer of 
enclosures. He is to sav how and when the enclosures 
shall be thrown open. When thrown open, he is to settle 
what shall bo paid to their possessors. The lords of manors 
are to sell their wastes to the conservators at whatever price 
the arbitrator fixes. A host of subordinate questions are 
referred to him, the most important of which probably are the 
historic controversy whether the inhabitants of Loughton 
have the right of lopping trees over about 1,000 acres of waste, 
and, when that was decided in their favour, on what term 
the right should be bought up. By a subsequent Act, passed 
in 1880, the arbitrator was directed to make a map showing 
the operations in the arbitration, and the ultimate state of the 
forest. He was also empowered to effect exchanges of forests 
land for other land. 

The questions have been worked through by the conserva- 
tors, who have held the brief for the public and the commoners, 
and by Sir Arthur Hobhouse, sitting as arbitrator, in the space 
of four years. And the time will not appear long if we consider 
that the dispute has ranged over property of enormous aggre- 
gate value ; that it has affected a number of properties and 
interests, little if at all short of 1,000 ; that the questions have 
been df a most delicate and irritating kind — namely, how much 
land shall be taken away from a man, how much be shall be 
allowed to keep# bow much be shall pay for what he thought to be 
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his own, or receive for what is forcibly taken from him ; and 
that these delicate questions had to be solved, not hy strict 
law, though exact knowledge of the law was a necessary pre- 
liminary, but by discretionary principles invented for the purpose 
of moderating the law under the novel and peculiar circumstances 
of the case. 

The conservators, the arbitrator, and the proprietors 
may all be congratulated on the extreme smoothness with 
which the arbitration has worked — a result which could not 
have been obtained without patience and industry on the part 
of the two former, or without good sense and feeling on the part 
of the latter. And the Londoners may be congratulated on 
the close of a long and sore wrangle, and on securing some 
6,000 acres of open space at a moderate price. It is worth 
mentioning that Sir Arthur Hobhouse has performed this 
important and laborious task for a fee which, under the cir- 
cumstances, is hardly more than nominal. — S. James* Gazette. 


An Ivory Famine. — Notwithstanding the introduction of 
^'celluloid’' and other substitutes for the real article, the 
demand for ivory increases year by year, and year by year the 
supply falls oflF. Not only is the quantity of elephant ivory, 
both from Asia and Africa, rapidly diminishing, but the teeth 
or tusks of the walrus, whale, and narwhal, which are so highly 
prized for many purposes where their fine texture and close 
grain render them superior to elephant ivory, are similarly 
growing scarcer every year. If it had not been for tbe large 
supplies of fossil mammoth ivory which we have received from 
Siberia — the relics of a bygone age, when Northern India was 
the playground of monster tusk-bearing, elephant-like animals, 
whose bodies, suddenly overwhelmed by an avalanche of ice, are 
still to be met with, kept in a state of perfect preservation by 
the most powerful and efficient refrigerating machinery of 
Nature herself — if it had not been, we say, for this extensive, 
but necessarily limited, source of supply, the price of ivory 
would be much larger than it even now is, when a plain ivory- 
paper-knife of ordinary size, after passing through the necessary 
cutting and polishing operations, is worth half a crown an 
ounce. Tbe Engineer reports that the rapid advances in the 
value of ivory are causing some uneasiness in the market. At 
the last quarterly sale, which closed on the 28th ultimo, there 
were only 81 tons offered, as against 122 tons offered in April 
1881. The falling-off was mainly owing to the continued 
scarcity of Cape, and the limited supply of West African ivory, 
of which altogether only 12 tons were forthcoming. From 
Zanzibar and Bombay there were 33 tons, 24 tons from 
Alexandria, and 9 tons from Malta. Prices consequently have 
gou© up from 81. to 4i. per cwt. The stores in the docks this 
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year amount to 133 tonS; compared with 213 tons for the 
corresponding period of last year. One importer at Sheffield 
has received 522 tusks, which, he says, will all be cleared out 
in a fortnight. These tusks represent 276 elephants, and it is 
argued that, if one ivory-cutter alone can get through so 
many in so short a time, there is some fear of the elephant 
being relegated to the lost genera of animals. It is time that 
some steps were taken for the preservation of this valuable 
animal in Africa similar to those which have been adopted in 
India and Ceylon, and the authorities in our West African 
colonies might turn their attention to the possibility of devising 
some means to attain this object. In the meantime, cannot 
some inventive genius discover the means of utilizing the 
scraps and shreds of ivory which ivory-turners necessarily 
produce in such quantities, either by reducing them to a pulp, 
and pressing them into the desired shape or into powder, 
which may be afterwards solidified ? — Colonies and India^ 
l^thMay, 

New India-rubber Plant. — Some months ago the Civil 
Surgeon of Kurrachee, Dr. Adey, had his attention drawn 
to certain Indian plants capable of producing India-rubber. Of 
those he experimented upon, he found that the Cryptostegia 
grandifiora was the only plant which produced juice in a suffi- 
cient quantity to make it worth while to use as an India-rubber- 
producing plant. The results of his experiments led to a 
discussion in which the Superintendents of the Botonical 
Gardens at Gunesh Khind, Saharunpore, and Calcutta took 
part. The Government has now come to the conclusion that a 
new and more extended trial of the plant is necessary, and 
that Mr. Birdwood should co-operate in the experiment. With 
this view the Commissioner in Sind has placed a sum of Rs. 100 
at Mr. Birdwood’s disposal to enable him to conduct the 
experiments on a proper scale. It is understood that a sample 
of the rubber, obtained from the Cryptoategia grandifiora will be 
sent to England to test its quality, and to ascertain its market 
value. — IMian Daily Netjoa. 

Mb.T. Christy of London on India-rubbers.— Zonrfon, \4Ah 
June 1882. — Sir, — I see that a question is asked on page 450 
of vour weekly edition of the Ceylon Okservep as to 
the best manner of getting the India-rubber Out of the 
different rubbers of the Landolphia species, and also enquir- 
ing when it is likely to come to maturity. 

I have studied the habits of the LandolpMae from the 
west coast of Africa for about three years, and have taken every 
information 1 could gather respecting them ; and, after consi- 
derable difficulty, obtained one plant of Landhphi Kxrkii 
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from Kew. This last plant has made its g^rowtfa, and 1 oau see 
that its habit is very similar to Landolphia florida^ 

Because the Indians obtained tiie rubber by tapping the 
trees, that is to say, by cutting holes in the bark and catching 
the juice, it is no reason why this course should be followed, 
when it is necessary to obtain the juice from a different class 
of tree to the Ficus elastica. If any of your readers, who are 
growing this species of Landolphia, will take a dead bough 
or ‘^runner,” and cut it through the bark up to the stem with- 
out quite severing the piece, they will find that it is full of gum, 
and so elastic in quality that, if the woody piece of bark is 
separated, and the gum fibre left, it will spring back to its 
former position, carrying the bark with it. 

This tree throws uj) every year runners from the roots, and, 
in my opinion, it is advisable that these should be allowed to 
mature, and that, when they can be cut down, it will be neces- 
sary to find some process for extracting the rubber from the 
dry bark or from the stems. With this aim I am trying some 
experiments, but I need hardly add under what difficulties I 
labour in this country, only being able to obtain such small 
pieces. I have written over and over again to the west coast 
for branches and trees to be sent over to me, but my corre- 
spondents say that I have no idea of the expense and trouble of 
sending into the woods for these faggots, and then having to 
transport them through the surf to the steamers which lie in 
the roadsteads. There are plenty of substances that will melt 
the India-rubber, but the object is to find a chemical that can 
be relied upon, that, when treated, will return a commercial pro- 
duct in the pure state of gum elastic.” 

It must be also noted that, if any experiments are tried, the 
strength of the spirit should be recorded, for some strengths will 
melt the resins as well as the rubber. 

Very little is as yet known respecting the rubbers that come 
to the London market further than that the merchants classify 
them as they can turn them to coiiimercial purposes. I have 
placed before a man, who knew rubber at sight, three samples, 
all taken from the same tree, the juice or milk having been 
treated differently. He could hardly believe that the native 
form which he was accustomed to purchase could be treated so 
as to yield a clean, clear gum. This proves what may be done 
by careful collection.— Agrwulturist 


The Influence of Limb in the Germination op Seeds. 
Some interestintr results of experiments by Dr. Liebenberg, as 
to the influence® of lime on the germination of seeds, have 
recently been published by that gentleman in the Journal ot the 
Vienna Academy of Sciences. It appears that the seeds of 
many plants require the presence of lime in -the sou during 
be germinating process, or the seedlings die for the want ot it. 
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It is shown also that many other plants do not fail to germi- 
nate freely and well without the presence of lime in the soil. 
Dr. Liebenberg also points out that plants, which fail to grow 
through the absence of lime in the soil, do not fail in conse- 
quence of the injurious effects of any other matters that may 
be present, but because lime is essential to their healthy 
growth . — North British Agriculturist. 

The Timber of British Columbia.— Professor Dawson, of 
the Dominion Geolgical Survey, in a report on the forests of 
British Columbia, draws attention to the vast importance of tiie 
timber supplies of the Province. He states that many first- 
class mills have been established in various parts of the country, 
and the total annual product is stated to be about 200,000,000 
feet, of which 25 million feet are exported to other countries, 
25 million feet used at home, and 150 million feet sent to 
California. He estimates that 110 million acre8(or two-thirds 
of the whole Province) are covered with timber. The Douglas 
fir, or Oregon pine, is the most valuable commercial tree. It 
frequently exceeds eight feet in diameter, and rises to a height 
of irom two to three hundred feet, forming great and dark 
forests. The western hemlock and the red cedar are the next 
most important trees of the Province, both of them, the latter 
specially, growing to a great size. The importance of these 
vast reserves of timber, as well as of the mineral resources of 
the Province, will become more appaient as settlement extends 
westwards from Manitoba towaids the Rocky Mountains. The 
construction of the Canada Pacific Railway will also develop 
the mineral and timber resources of the Province.— 
and India, 

Insects injurious to forest and shade trees.— By A. S. 
Packard, Jun., M. D. Bulletin No. 7 of the United States 
Entomological Commission. We think it might have been 
better had the author somewhat modified the title. 
Every insect known to feed upon a particular tree 
is treated upon. In his introductory remarks the 
author states that Kaltenbach enumerates 537 species of insects 
as injurous to the oak” in Europe ; a very large number are 
given as injurious to the same tree ( using tbe term in a broad 
sense) io America. It is obvious, when we come to analyse 
this list, that only a very small proportion of these are strictly 
noxious insects, and then only when they occur in extraordi- 
nary numbers, which is only occasionally. It is natural for 
certain caterpillars to feed upon certain plants, and the damage 
tliey occasion is in proportion to their number. We have to 
deal here only with trees, aud beyond the unsightliness caused 
by occasiouiil destruction of foliage on a large scale, we doubt 
if the trees suffer permaueut injury from leaf- feeding larvse. 
Naturally a certain amount of functional disturbance must 
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result ; but surely an equal or greater disturbance arises from 
judicious pruuiug or lopping, even although it is usually carried 
out at the season of least functional activity. Our author, 
however, regards these insects as parasites/’ not specially 
injurious, adding that the deadly forms are comparatively few. 
Probably under this latter limited class he includes some of the 
wood or bark feeders. He is possibly right in some instances, 
but we feel sure that the morbid conditions, commonly attribut- 
ed to the presence of lignivorous insects, are more frequently 
due, in the first instance, to something wrong at the root,’’ 
inducing an unhealthy state which the insects seize upon just 
as flies attack carrion, or visit an ulcer on a beast’s back. 

At this moment a lady (Miss E. Ormerod), eminently quali- 
fied for the position, has received the distinction of being 
appointed honorary entomological referee to the Royal Agricul- 
tural Society — the first time that economic entomology has 
received any official recognition in this country. She can, and 
doubtless will, do much good (as she has already done) in en- 
lightening our agricultural classes as to the nature of the 
insect pests that trouble them, and by instilling into their minds 
the axiom that prevention is better than cure.’^ Keep up a 
vigorous state of health, and the damage caused by insects will 
occasion little anxiety as a rule, and to this end the advice of an 
economic entomologist should mainly be directed. But there 
are exceptions, and when these assert themselves in an extra- 
ordinary degree (as will sometimes happen), we fear the only 
thing is grin and bear them.”— Chroniole. 


Wb see from a letter to the Tropical Agriculturist by Mr. 
Bernays, dated House of Parliament, Brisbane, 1st June 1882, 
that Cedrela toona is indigenous in Queensland, and is attacked 
there by grubs at the terminal shoot in the same manner as in 
this country. 

Guttapercha [Gutta Tahan, 4‘c.)“Thi8 name* is applied to the 
concreted or inspissated juice of various plants belonging 
to the natural order SapotaoecBj growing in the Malay 
Peninsula. To what particular tree the name ‘^guttapercha” 
properly belongs there is no evidence to show ; but 
it has been generally given to Dichopsis gutta (Bentley 
and Trimen) or IsonarSlra gutta (Hooker), the vernacular 
name of which is “taban. f 

The Dichopsis gutta attains a height of 60 to 80 feet, with a 
diameter of two to four feet. The leaves are obovate-oblong, and 

• Gutta, or as it is variously written gutah, gatta, gittab, gatta is the Malayan 
term for gum, and peroha (pronounced as in perch, not hard as perka), accentuated 
Variously as parcna, pertja, percha, is the name of the tree, hence the term may be 
translated gum of the percha tree/* The old name of Sumatra was Pulo or Pulaa 
peroha, t.e , ** island (Pulau) of the percha tree.'* 
t Tuban, tuban, taban, is the name of the tree, and aoonrding to Logan, a new word 
has been added to the Malay language eia.f Menaban (Men [tj aban)^ i. a, to collect 
gutta taban. The greater number of Malay nouns admit of oouversiun into verbs by 
e prefix. ^ 
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entire^ pale green on the upper aide^ and covered beneath with 
short reddish-brown shining 'down. The flowers are arranged 
in clusters of three or four in the axils of the leaves. The frnit| 
about an inch long, is of an ovoid shape, and is eaten by the Malays. 
In Siak (Sumatra) a vegetable butter is prepared from the 
seeds. The wood is soft, fibrous, spongy, of a pale colour, and 
marked with black lines, these being reservoirs of guttapercha. * 
The gutta, as it flows from the tree, is of greyish hue, occasion- 
ally with somewhat roseate tinge, probably arising from the 
colour vessels of the bark becoming ruptured through surcharge 
and their contents mixing with the gutta. This species does 
not furnish all the guttapercha of commerce; indeed there 
are other trees which yield larger quantities. In ail there 
are about thirty varieties known ; but some of the vernacular 
names in different districts may prove mere synonyms. 

The geographical distribution of the trees producing gutta- 
percha is very restricted. Gutzlaff deflues the limits as 6° N. 
and S. lat., and 100'’ to 120^^ E. long ; whilst Captain Lingard 
( who has great personal experience on the subject) gives the 
limits as 4^ N. and 3^ S. lat., still further restricting the fluer 
varieties to 3* 50' N. and S., with a temperature ranging 

between 66^ and 90® Fahr., and a very moist atmosphere. 
These limits are well within the isotherm of 80® Fahr. Many 
of the best varieties are found only on the bill slopes at a dis- 
tance from the sea-coast, each variety forming a separate grove 
of from 200 to 500 trees, with high forest trees above them. 
They grow best in a rich light loam, with a rocky subsoil. 

The collection of guttapercha generally takes place directly 
after the rainy season, as in the dry season the gutta does not 
flow so readily, while during the rains ague and jungle fever 
are most prevalent, and the gutta is liable to be washed away 
from the felled trees. The yield of a well grown tree of the 
best variety is from 2 to 3lb. of guttapercha, such a tree being 
about thirty years old, 30 to 40feet high, and one-half to three feet 
in circumference. A full grown tree sometimes measures 100 to 
140 feet to its first branches, with a girth of 20 feet at a distance 
of 14 feet from the base, and may yield 50 to 601b. of gutta- 
percha, which loses in six months about 35 per cent of its 
weight in drying. 

The methods of extracting the guttapercha are much the 
same amongst the Malays. Chinese, and Dyaks. The trees are 
cut down Just above the buttresses, or banees, as they are call- 
ed ; and for this purpose a staging, about 14 to 16 ^t high, is 
erected. The tools used in felling are either billiongs^^ or 

parangs.” A billiong is a kind of axe used by the Malays in 
felling, building, Ac. The blade is of chisel-like form, and the 
tang is secured at right angles to a handle by means of a lash- 

* For figures and botanical desoriptioni see I^nd Joum. Bot„ 1848; De Vireee, D# 
Sandet t. Oetah^Ptro ^ ; Md Beaue, ud I^Triawii'B McdiotiMi p.vt 86| p* 

16 ( 1878 ). 
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ing of rattan'’ or cane. The Oliinese sometimes use an axe 

E erfectly wedge-shaped. The parang looks more like a sword- 

ayonet^ and^ in the hands of a Malay, is a box of tools in itself, 
as with it he can cut up his food, fell a tree, build a house, or 
defend himself. 

When the tree is felled the branches are speedily lopped off, 
to prevent the ascent of the gutta to the leaves. Narrow strips 
of bark, about an inch broad and 6 inches apart, are then 
removed, but not all round the tree, as its underpart in its fall 
becomes buried in the soft earth, much sap being thus lost. 
^8ome natives beat the bark with mallets to accelerate tlie flow 
of milk or gutta. The milk flows slowly (changing colour the 
while) and rapidly concretes, and, according to its source, may 
vary from yellowish-white to reddish or even brownish in hue. 
The gutta, as it flows, is received into hollow bamboos, doubled 
up leaves, spathes of palms, pieces of bark, cocoanut shells, 
or in holes scraped in the ground. If the quantity obtained is 
small, it is prepared on the spot by rubbing it together in the 
hands into a block, in one end of which a hole is made to 
carry it by. In this state it is known in the market as raw 
giitta’^ or gutta muntah.'^ If water gets mixed with the juice, 
the gutta becomes stringy and is considered deteriorated, but 
after boiling appears quite as good. Sometimes the gutta is 
kept in a raw state for a month or two, and then undergoes 
the next step in the preparation, that is, boiling. The boiling 
is generally conducted in a kwali” or pan of cast or hammered 
iron, of about 15 inches in diameter and 6 inches deep. The 
boiling is either simply with water, or with the addition of lime 
juice or cocoanut oil. If one pint of lime juice be added to 
three gallons of gutta juice, the latter coagulates immediately 
on ebullition. 

^ On arriving at the port of shipment the gutta before exporta- 
tion generally undergoes examination and classification into 
parcels, according to quality. As received in the godowns or 
warehouses it presents great diversities in condition, shape, size, 
and colour, — from crumbling, hardly coherent, whitish or greyish 
“ raw” or “ getah muntah” fragments, to reddish or brownish 
blocks as hard as wood. Sometimes it is made up into all 
manner of grotesque shapes of animals, and it is nearly always 
largely adulterated with sago-flour, sawdust, clay, stones, &c. 
The Chinese are great adepts in assorting and classifying gutta, 
and frequently prepare from different varieties a certain 
standard sample,^' by cutting or chopping the material into 
thin slices, and boiling with water in large shallow iron pans, 
keeping the contents constantly stirred with poles, and adding 
good guttapercha, and even cocoanut oil to give a better 
appearance. When sufficiently boiled the gutta is pressed into 
large moulds, and is then ready for shipment. This process of 
i^eboiling is wholly unnecessary, and in some oases, is doneouly 
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to get rid of stuff which has no right to be called gutta- 
percha.^’ 

The amount and value of guttapercha imported into ^ Great 
Brihiinin 1875-77 were as follows: — 

1875. 1876. 1877. 

Cwts 19,686 21,658 26,359 

Value £149,684 £163,441 £238,327 

The price of guttapercha ranges from 4d. to 3s. per Ib., 
according to quality and demand. 

Many substances have been recommended as substitutes 
for, or as supplementary to, guttapercha. Among these Balata 
gum undoubtedly holds the first place. It is obtained from 
the Mimuaopa Balata (Gartner), a tree found in British and 
French Guiana, Jamaica, &c. Professor Bleekrod seems to have 
been the first to direct attention to this substance, by bringing 
it before the notice of the Society of Arts in 1857. The Balata 
gum combines, in some degree, the elasticity of caoutchouc with 
the ductility of guttapercha, freely softening and becoming 
plastic, and. being easily moulded like guttapercha. What 
small parcels have been sent to England have met with a ready 
sale, and were remarkably pure and free from adulteration. But 
unfortunately, through the difficulty of collection, the occupation 
being dangerous and unheal tliy, the supply of this excellent article 
has fallen off. It is procured by making incisions in the bark 
of the tree about seven feet from tlie ground, a ring of clay being 
placed around to catch the milk as it exudes. A large tree is 
is said to yield as much as 45lbs. of ^Mry gum.^’ Pauchoutee^ 
the produce of Dichopsis elliptica, Collins (Basia elliptica, 
Dalzell), is a most interesting substance, and may yet 
prove an article of commerce if properly treated. At present, 
although by heat it becomes plastic and ductile, it is brittle 
and resin-like when cold. The tree is found very generally 
distributed in Wynaad, Coorg, Travancore, &c. 

Many of the Euphorbias yield milky juices which liave some 
at least of the properties of guttapercha. The chief amongst 
these are the Cattimandoo {Euphorbia Cattimandooy Elliot), and 
the Indian spurge tree (E, tirucallisy Linn.) of India, and some 
Euphorbias attlie Cape of Good Hope. The alstoniaor pala gum 
[Alstonia scholaris, U. Br.) and the mudar gum (Calatropis 
fftganteOf R. Br.), have also been recommended as substitutes 
for guttapercha. But the attempts made to utilize these 
substances have as yet been unsuccessful. 

Future Supplies , — A very important matter for consideration 
is the question of the future supplies of guttapercha. It is after 
all only a spontaneous natural product. If a Malay or Chinese 
wishes to plant pepper, gambier, &c., he burns down a portion 
of the forest, and, when he has raised two or three crops, he 
clears a new portion, and thus finely-wooded spots become 
denuded of trees, and covered with rank grass rendering them 
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unfit for further cnUivation. A^ain, to obtain the /;ntta- 
percha, the trees are cut down and none are planted in their stead, 
so tliift in districts where they were in abundance one or two 
only are now preserved as curiosities. It is a wonder indeed 
that a sini^le tree is left. A writer in the Sarawak Gazette 
says that from 1854 to 1875 over 90,000 pionis (of lS34lb 
each) of guttapercha was exported from Sarawak alone, and this 
meant the death of at least 8,000,000 trees. In fact the only 
thing that preserves the tree at all is that it is of no use to cut 
one down till it is 25 to 30 years old. Sooner or later recourse 
must be had to cultivation and conservation. — Enayelopc^ia 
Britanniea. 


In our last number we gave (p. 81) an acconnt of the 
proposals made by M. Grandeau to reorganize the forest 
service and forest superior staff in France. We now read in 
the Rime dee Eaux et FSrets that a decree of the let August 
has already made an important step towards the projected 
change, though rather differently from M. Grandeau’s proposals. 
Under the new order, the students of the Forest School as they 
pass out will at once become Assistant* Inspector,” while the 
grade of Guard-General will, in future, be filled by ofiScers 
who have passed at the Subordinate Schools. 

The forest are to be divided into 240 inspections, to be 
managed by Inspectors or Assistant-Inspectors ; and the pay 
of the different grades is to be as follows : — 

Inspectors 4 classes from 160 to 240 per year 
Assistant 6 „ ,, 80 to 152 „ „ 

Guards-General 5 „ „ 56 to 104 „ „ 

It may be remembered that the old rates were 

£ £ 

Inspector ... ... 160 to 240 

Sub-Inspector ... ... 104 to 156 

Guards-General ... ... 72 to 88 

so that the new arrangement gives rather higher pay at first 
to junior officers, and permits large increments in proportion, 
but on the whole does not very much improve the general 
pay of the department. 


27 
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1. — Gazette op India — 

No. 592F — 14/A July 1882. — The undermentioned Sub- 
Assistant Conservators of Forests are appointed to offi- 
ciate, until further orders, as Assistant Conservators 
of Forests of the 3rd Grade, with effect from the dates 
mentioned : — 

Mr, H, Q, Youngy Assam, from the 1st June 1882. 
ilfr. B L. Reinigy Ben$;al, from the 16th June 1882. 

No; 619F. — 22ad July 1882. — Mr, J. Copelandy Sub-Assist- 
ant Conservator of Forests in the Punjab, is appointed to 
officiate, until further orders, as an Assistant Conservator 
of Forests of the drd Grade, with effect from the 2dth 
June 1882. 

No. 717F.— 25^^ August 1882. — Mr, J, S, Battiey Sub- 
Assistant Conservator of Forests in the North-Western 
Provinces and Oudh, is appointed to officiate until further 
orders as an Assistant Conservator of Forests of the 
3rd Grade, with effect from the 16th August 1882. 

2. — Gazette of Noeth Webteen Peovinces and Oitdh.— 

No. 481 — 10/A July 1882. — Mr, R, J. P. Finder y Sub^As- 
sistani Conservator of Forests, in charge of the Bahraich 
Division, Oudh Circle, leave to Europe oa medical 
certificate for five months, with the usual subsidiary leave. 

No 619.— 26<A t/afy 1882. — Mr, J, C Marray, Sub- Assist- 
ant Conservator of Forests (Officiating Assistant Con- 
servator, 3rd Grade), attached to the Tons Division of the 
School Circle, three months’ examination leave, to enable 
him to study for the Higher Standard in Hindustani, 
from the Ist August 1882. 

3. — Punjab Gazette — 

No, 318. — 21th July 1882. — In exercise of the powers 
conferred upon him by Section 61 of Act VJI of 
1878, the Hon’ble the Lieutenant-Governor is pleased 
to declare that Rule lY, published under Notification 
No. 841F., of 3lBt August 1879, is hereby cancelled, 
but only so far as regards the river Jhelum. On the said 
river, in lieu thereof, the following rule shall henceforth 
be in force : — 

Ruin. — ^T he Forost Officer in charge of the Jhelam Division may 
aeiborise zaildars, lanibardars, or other respectable persons to salve timber 
which is adrift at any point on the river below the last catching place, and 
may cancel such authority. 

The amounts payable for the salvage of such timber delivered at any 
drift timber depot, which may be notified by the Forest Officer under 
section 46 of the Act, shall be the same as the amounts payable accordiog 
to the contract, if any, for the salvage of Government timber in force at 
the time of the delivery of the salved timber at such depdt, or, in the ab- 
sence of any such contract, and in any case not provided for by auoh 
contract, shall be between Jhelam and Ehushab, at the rate of five rupees 
eight annas, and between Baghan and Jhelum, at the rate of three rupees 
six annas per 100 cubic feet of contents. ^ ^ 

No. 850. — l^h August 1882. — Mr. £. C7. Smithy Officiating 
AssiatAot Conservator of Forests, Beae Pmsiooi bas 
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obtained three months’ examination leave, under section 
53 of the Forest Department Code, with effect from 
the forenoon of the 24th July 1882. 

4. — Central Provinces Gazette — 

No 2406. — \st July 1882. — Mr. Muhammad Anwar Khan, 
Sub-Assistant Conservator of Forests, transferred to the 
Central Provinces by Government of India Notification 
No. dl6F., of i9th April 1882, is attached to the Nimar 
Forest Division. 

Mr. Muhammad Anwar Khan joined the Nimar Division 
and assumed charge of his duties on the forenoon of the 
15th May last. 

No. 2580.— Jw/y 1882. — Mr. O. F. TayZor, Officiating 
Assistant Conservator of Forests, posted to the charge of 
the Saugor Division, by Notification No. 2276 of the 26th 
June 1882, assumed charge of that division from 
Mr. Q. H. Foster ^ Officiating Deputy Conservator of 
Forests, on the afternoon of the 4th current. 

No. 2581. — l^th July 1882. — Mr.R.H C. Whitt all, 

Conservator of Forests, availed himself, on the afternoon 
of the 5th current, of the one year’s furlough granted 
liim by Notification No. 1828 of the 26th May 1882, 
making overcharge of the Nimar Division to Mr. ££. 3. 
Anthony, Officiating Assistant Conseivator of Forests. 

No. 2582. — 15M July 1882 — Mr. Q. H. Foster, Officiating 
Deputy Conservator of Forests, transferred to the charge cf 
the Nimar Division, by Notification No. 2276 of the 26th 
June 18S2, assumed change of his duties on the afternoon 
of the 8th current from Mr. H B. Anthony, Officiating 
Assistant Conservator of Forests. 

No. 3009. — ^th August 1882. — The Chief Commissioner is 
pleased to invest Mr, E D. M. Sooper, Assistant (Con- 
servator of Forests, Chanda, with powers of a Magistrate 
of the Third Class, to be exercised within the limits 
of the Chanda district. 

No. 3010. — The Chief Commissioner is pleased to appoint 
Mr. E. D. M. Hooper, Assistant Conservator of Forests, 
Chanda District, to be a member of the Chanda District 
Fund Committee. 

5. — British Burma Gazette — 

No. 63. — Qth July 1882.— Under the provisions of section 
8 of the Burma Forest Act, 1881, the Chief Commis- 
sioner specially empowers Mr. M. J. Slym, Deputy Con- 
servator of Forests, Salween Division, a Magistrate of 
the Third Class, to try forest offences. 

— Assam Gazette — 

No 194. — 19/A July 1882. — Mr. W. E. d'Arcy, Assistant 
Conservator of Forests, made over charge of the 
Lakhimpur Forest Division to Mr. E. Ludlow, Assistant 
Conservator of Forests, Ist Grade, on the afternoon 
of the 9th July 1882. 

No. 200.— July 1882. — Certain alterations having 
been made in the distribution of forest charges in 
Assam, the names of the officers in charge, their desig- 
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nations and head-quarters, the names of divisions, and 
the old forest divisions and districts included in the new 
divisions, are hereby notified for general information. 
The new designations only should be used in future in 
accounts and all official correspondence. 
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August \Zth 

Rubber Mahal Sale Notice. 

Notice is hereby given that the right to extract rubber from rubber- 
trees in the Eastern Duars (which comprises the rubber mahal of this 
district) will be put up to auction for the period beginning on the 1st 
January and ending on the 30th April 1883, at the Deputy Commis- 
sioner's Cutoherry, on the 1st of October 1882, at noon. 

The following are the conditions with which the lease will be 
sold 

1. The lease confers a right to tap trees for rubber only within the 
boundaries specified, and not beyond them. 

2. The lesse does not confer the right to tap rubber- trees growing 
along roadsides, near temples, or in other public places, or on private 
lands within the boundaries specified. 

3. The lease confers no right to foreign rubber, and does not 
authorise the lease to interfere in any way with private or foreign 
rubber, or with persons conveying it. 

4. The trees must be tapped only in the months of January, 
February, and March ; the month of April being included in the lease 
to permit of the collection of the produce by the lessee. 

o. The roots of the trees and the lowest part of the stem, within 
3 feet from the surface of the ground, are not to be tapped, and no 
trees are to be felled or burned, or their branches cut. 

6. The incisions shall not be less than 2 feet apart, and must not 
exceed I foot in length, and 4 inches in breadth.^ 

7. Half the amount for which the lease is sold must be deposited 
on the day of sale, and the other half on or before the ist March. 

8. The lessee shall be responsible for all breaches of the above 
conditions, whether committed by himself or by persons in his 
employ. 

9. The lease will be liable to be cancelled, and the amount deposited 
forfeited, in case of breach of any of the conditions of the lease ; and 
if the trees are tapped otherwise than as permitted by the lease, the 
lessee or his agent will be liable to prosecution for mischief under the 
Indian Penal Code. 

10. Tlie lease will be sold to the highest bidder, but the Deputy 
Commissioner has power to refuse to accept any bid even if it be the 
highest. 

11. If the license is cancelled, owing to the breach of any of its 
conditions, the Deputy Commissioner has the power of re-selling it 
for the remaining period, at the risk of the first purchaser, who shall 
be liable for any loss occurring from resale. 

12. If called upon to do so, the auction purchaser must give 
security for the duo payment of the second instalment of the 
revenue. 

13. Further and fuller information can be obtained from the Deputy 
Commissioner before the day of sale. 

Boundaries of the Rubber Mahal. 

North* — Bhutan Hills. 

South. — Parganas Khuntaghat, Purbutjoar, and Ghurla. 

East. — Monas river. 

TFctfA^Godadhur and Sunkos rivers. 

7. — Bombay Gazette — 

8rd July 1882.— Mr. G. Z. Oileon, Deputy Conservator 
of Forests, Belgaum, received over charge of the District 
Forest Office, Ratnigiri, Eolabai on the 22nd May. 1882, 
before office hours, 
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No. 4483 .— July 1882.— Jfr. F. B, Desai, Deputy 
Conservator of Forests, acted as Conservator of Forests 
in Sind from 10th April to 9th May 1882, both days 
inclusive. 

ISthJuly 1882.— Jfr. O. M. Ryan, Acting Assistant Con- 
servator of Forests, KliAndesh, banded over charge of liis 
office to Mr. W. Q. Bethamy District Forest Officer, 
Khdndesh, on the 6th July 1882, after office hours, anc| 
proceeded to Bombay in pursuance of the orders of 
Government Resolution No. 4362, dated 6th instant, 
llevenue Deportment. 

No. 4855.— 24/A July 1882.— Ifr. F. R. Desai, Deputy 
Conservator of Forests, 3rd Grade, to act as Deputy 
Conservator of Forests, 2ud Grade, and Mr. W. O. 
Betham, Assistant Conservator of Forests, Ist Grade, 
to act as Deputy Conservator of Forests, 3rd Grade, 
with effect from the 10th April 1882, during the absence 
of Major McRae on furlough, or until further orders. 

No. 492L— 2G/A JaZ/y 1882.— J/r. G. A. Right, Assistant 
Conservator of Forests, N. D , has been allowed by Her 
Majesty’s Secretary of State for India an extension 
of furlough for fourteen days. Mr. Right has also been 
permitted by the Secretary of State to return to duty 
within the period of his leave. 

No. 68. — 27z7i July 1882 — Mr. T. R, Aplin, Assistant 
Conservator of Forests, 1st Grade, is appointed to 
officiate as Deputy Conservator, 2nd Grade, during 
the absence of Captain (\ T, Bingham on furlough, or 
until further orders, with effect from the 22nd June 
1882. 

No. 69. — 27th July 1882.— J/r. F P. Popert, Deputy 
Conservator of Forests, availed himself of the fur- 
lough granted to him in this Department Notification 
No 18, dated the 14th April 1881, on the llih May 
1881. 

No 4982.— 28ZA July 1882 . — Rama Rari, Revenue and 
Police Patel of Jalsar in the Mabim Tdluka of the Thana 
Collectorate, who was sentenced by the Second Class 
Magistrate of M&him on the 27th May 1881 to three 
months’ rigorous imprisonment for having cut down trees 
in a Government forest, is declared ineligible for employ- 
ment in the Government service in any capacity. 

No. 5119.— 2iid August 1882.— Jfr. A. D. Wilkins, Assis- 
tant Conservator of Forests, 2nd Grade, is promoted 
to the Ist Grade, with effect from the 3rd April 
1882. 

No. 5641.— 16ZA August 1882. — The following extract from 
a Report, No 179, dated 7th ultimo, from the Super- 
intendent, Government Model Farm, Bhadgaou, Ehan- 
desh, relative to the working of an improved sugarcane 
mill, employed on that Farm, is published for general 
information - 

3. The sugarcane mill, which has been beyond comparison the 
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most successful of all the different patterns tried here, was made by 
the late Firm of Kicol & Co., Bombay, in imitation of the larse mills 
built by Messrs. Onie, of Glasgow, for use in the West Indies, and 
differing from them, besides size, in one particular only, that of having 
the level wheel on the upright shaft of the mill working underneath in- 
stead of over the corresponding wheel on the end of the upper roller. 

4. This mill is in cast-iron with three fluted rollers (14 inches long 
by 10 inches in diameter,) one above, Uoo fitted at the one end by even- 
toothed wheels which work into each other, the lower being turned by 
the upper, which, as above stated, is connected with the upright shaft. 
In the cross head of this shaft poles are fixed, and the bullocks pulling 
in a circle, at the ends of those levers communicate motion to the mill, 

6. This machine is constructed so as to work with a maximum of 
economy in this district as much as it exactly consumes the power of 
two pairs of bullocks, and fully employs one cutter, one feeder, one 
delivery man, one cook, and one kettle : working continuously, it 
produces 12 maunds (of 821bs.) of Jagri per day, and thus clears two to 
three acres of crop weekly. 

6. Its cost in 1868 was Es. 650, but the iron market was at the time 
abnormally high. The price at present rates would be about Hs. 500. 

7. The people are particularly fond of this mill, but of course no 
individual could afford to buy it for his own special use, and the want of 
facilities for getting done any trifling repairs of iron work, deter 
'Wanias or other capitalists from investing in them. That such an 
investment would pay is proved by the fact that it was hired to 
neighbours last year at Rs. 1-4 per day, and realized from this source 
Es. 82. In tlie preceding year its earnings amounted to Es. 173. 

8. The makers of this at the same time built a few mills of a com- 
bined pattern. These have three iron rollers as in the above, but 
placed in a line perpendicularly, and in a wooden frame like the country 
GhanL They can be made for Es. 350, and act very well for a time, but 
readily give way under the pressure of work, so that the saving on 
Original construction is soon outbalanced by the heavy expense of 
frequent repairs.** 

8 — Madras Gazette — 

August %th, 1882. — Mr, T. Maduranayagam Pillai, 
Forest Hanger, 3rd Class, Satyamangalam Range, 
Coimbatore Division, is granted privilege leave of absence 
for one month, under section 71, Chapter V, of the 
Civil Leave Code, from date of availing himself of the 
same, 

September \2th, 1882. — Mr, Bowaon, Assistant Superin- 
tendent, Cinchona Plantations, Naduvatam, has been 
permitted to resign his appointment, with effect 
from Ist July 1882. 

Mr. T, Narayanamamy Nayudu, Head Overseer and Acting 
Assistant Superintendent, to be Assistant Superintendent, 
vice Mr, Bowsw, resigned. 

J/r. R. Hillier, Office Manager and Acting Head Overseer, 
Dodabetta, to be Head Overseer (on probation.) 

Mr. V, A. Parthaaaraihy Mtbdaliyar^ Head Clerk, Deputy 
Conservator's Office, Nilgiris, and Acting Manager, to 
be Manager until being relieved as per Notification 
{Port St. George Gazette^ dated 18th July 1882). 
These appaintments to take effect from the date 
of A/r. Bowaon' 9 resignation. 



216 


EXTRACTS FBOU OFFICIAL GAZETTES. 


In the Forentii Notification, dated 11th July 1882, 
publiahed in the Fort 8t. Qeorge Gazette, dated 18th July 
1882, Part II, pa^e 826— 

For “ Head Clerk in the Office of Deputy Conserrator 
of ForeatByNilgiri Division — ” 

Bead "Head Clerk in the Office of the Deputy 
Conservator of Forests, Nilgiri Division, and Acting 
Manager, Cinchona Department. 

Beptemher 12I&.— Mr. B, A. Neuman, Forest Banger, 2nd 
Class, to be Forest Banger, 1st Class, North Arcot 
Division (with effect from 1st September). 

Mr, W. B. Neuman, Forest Banger, 2nd Glass, Nilambur 
Division, is granted leave, without allowances, for six 
months, under Section 133, Chapter X, of the Civil 
tioave Code, from 20th August 1882. 

Mr. T. A, Mttduranayagum Pillai, Senior 8rd Class 
Banger, to act as 2nd Glass Banger during the absence 
of Mr. W. B. Neuman on leave, or until further orders. 

Jfr. W. P. Bego, Head Clerk, Nilambur Forest Office, 
to act as 3rd Class Banger, until further orders. 
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TRANSLATOR'S PREFACE. 

Thr purpose and scope of this work is sufficiently indicated 
by the notice prefixed to the second edition of the original. 

‘‘ Two subjects,” says the author, “ must be known in order 
to undertake, efficiently, the mana<jeinent ofa forest estate ; 
tlie cnltimtion of the species of which the forest p^rowth is com- 
posed ; 2nd^ the preparation of plana for working^ and the 
mechanism of such plans.” 

These two branches of forest knowledge, — sylviculture and 

amenagemont,” or the art of drawing up working plans, — 
are intimately connected : one helps and illustrates the other, 
but each has its own distinct line. 

Tliis work presupposes that the student has studied tlie 
hubject of sylviculture as described in special works devoted 
to it. 

The object at present is not to teach or even to indicate the 
different processes whicli are necessary to bo gone through in 
order to draw up a sclieme of working. This procedure is 
described in a treatise prepared by M. Nauquette, the learned 
Director of the Forest School at Nancy. 

Still less does tlie author attempt to state theories or discuss 
doctrines. These are special works whicli deal with such mat- 
ters, among which may be mentioned the “ Etudes sur 
rAinenagcment des Forets” by M. Tassy. 

'file object, thus strictly limited, of the present work is to 
indicate the mechanism of the methods usually employed in 
drawing up schemes of working, to explain, in short, what an 
** amenagement” or scheme for working is; and how the 
accounts of the yield and working of a forest are made out on 
the basis of the working scheme. 

This is a matter of practical administration, and it is im- 
portant to carry into the working of forests tliose ideas of 
accounting for everything, and showing the effect in profit 
and loss, in stock, and pecuniary yield, which are just as neces- 
sary in tlie case of public estates as they are in the manage- 
ment of private property. 

Elementary books ought to be limited to this practical view 
of things rather tlian attempt a survey of scientific priucipleA 
too often incomplete in themselves. 

28 
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PART T. 

Genkral Notions of Forest Economy. 


Chapter L— Of the Exploitation of Forests Generally. 

Capital of exploitation^ ox growing stock, — In order to 
work (or derive the appropriate products from) a given 
estate stocked witli forest, just as in the case of land 
hearing crops, or with grazing ground or meadow land, there 
must be a stock which economists speak of as the capital or 
material of exploitation. In agriculture, this capital consists 
of the farm buildings, the seed grains, the cattle, and the agri- 
cultural implements : part of this consists of fixtures, and is 
immovable; part is movable. In the case of forests, the whole 
stock is immovable. If we take the case of a coppice to be mature 
for cutting at 20 years of ago, the stock is represented by a 
growth of trees in a graduated scale extending for. 1 — 20 years 
in age. In the case of liigh forest, mature at say 120 years, 
it is a growing stock in a scale of ages from 1 — 120 years. 

Tliis statement at once brings to notice the difference which 
exists between forest property and agricultural property. 
Ill agriculture if tlie proprietor manages badly, and is obliged 
to wind up his estate, he cannot ordinarily dispose of his farm 
buildings without parting with the land also. By themselves, 
the buildings liave no value. In the case of forest property, 
on the contrary, the owner would be able to convert 
into money the entire timber growth, apart from the land, 
and the land so denuded would remain, tliongli unable to 
mako any return in timber, till sucli time bad elapsed as was 
necessary for nature to reproduce a new growth of trees 
ready to be felled. 

This leads mo to remark bow necessary it is for a public 
administration to watch over the due conservation of the 
stock in forest estates, whether they belong to the State, or to 
communities, or to public inetitulions, since these bodies, as 
proprietors, are not like individuals who may do what they 
like with their own, but are ^Megal persons^’ {etres moravx) 
luiving a perpetual existence in llie eyes of tiie law, and, 
tlierefore, tlie individuals composing them at uuy given moment, 
cannot deal with the estate as if it were their property. 
They are only in fact the enjoyers of the usufruct, and are 
bound to hand down to their successors the estate itself, with 
il8 stock or capital, unimpaired. 

The public interest would suffer unreasonably if for any 
cause, even one of great present emergency, the capital were 
seriously attacked, since we cannot restore full grown trees, 
as we can put up new and complete buildings, even with the 
most liberal outlay of money. ' Time alone — and that in im»st 
cases a very long time — can restore the forest capital once 
destroyed. 
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Another point of (hfTerence may also be noted. Tn agri- 
riilture a proj)rietor wbo is in want of money can sell his cattle, 
liis ploughs or liis carts. For ordinarily tliese implements 
find ready purchasers in other agriculturists, who can apply 
them to working their property — they are in fact transferred 
to another estate ; that is alL The individual may suffer, but 
society is not affected. A forest proprietor, on the contrary, 
is always under the temptation to sell a portion of the 
trees that constitute the scale of ages necessary ns a capital 
for a proper exploitation : * if he does so a double misfor- 
tune results. In the first place, the material is not transferred 
to another estate, there to be used productively ; it is consumed 
and serves for no further productive purpose : there is tlieu a 
positive diminutiou of the timber-producing agencies in the 
country. In the second place, a large additional stock of fire- 
wood or timl)er being tlirown into the market, the supply may 
exceed the demand. Tlie production may nob stand iu a proper 
relation to the consumption, and the price consequently falls ; 
the ])ublic interest then suffers, since the neighbouring forest 
proprietors cannot obtain a remunerative price for their wood. 
Trades wliicli consume wood are, for the moment, supplied 
cheaply and abundantly, but have to pay dear for this 
later when wood becomes scarce ; and, lastly, a precious material 
lias been made cheap and squandered, there being no means of 
replacing it, since time alone, not human effort, can produce it. 

There is no need of agricultural science to be aware that 
in all countries agriculture may be conducted on the large or 
on the small scab?. One man works with a small plot of land 
with simple hand implements, and manure bought retail in the 
market. The otlier works with extensive ranges of buildings, 
with steam-mnchiuery and a considerable extent of land. It is 
possible also to classify forest cultivation into major and minor. 

You have high forest or timber cultivation where the trees 
are reproduced from seed ; and the coppice, where the rejiroduc- 
tion is by shoots from the stool or root-stock. 

This division corresponds to that of forests working with an 
extensive capital of exploitation, and working with a limited 
capital. 

Trees that are to he reproduced by seed do not usually 
produce good seed, till they are of considerable age; and thus 
to work on the basis of a high forest you must have a long 
scale of ages, and consequently a large ai'ea ot land and a 
great mass of growing material. 


• The author remarks that in French the term exploitation is sometimes 
used to mesn merely the work of cuttiojc trees, lo^pping or sawing them up, and 
clearing them out of the forest. He is using the word here (and mostly elsewhere) 
in the economic sense (in which we follow him) of getting the produce or interest- 
▼alue out of anything, working a commercial, industrial (<*r forest) enterprise, so 
At to obtain the desired result in yield or proceeds. 
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Wlieu you work by coppice, the shoots ^row up in n'corrtpfi- 
rjitively sliort time, and you have a shorter scale of ages, and 
can work with a smaller area. 

Let us take as au illustration the case of two estates, each 
of 300 acres, treated one as coppice, with a rotation of 20 
years, the other as high forest at 120 years, 

I. For High Forest, — Let uk euppone that iia ncre of foreet produces 
feOO cubic feet* at the ajje of 120 years. The capital will be formed by 
a series (total 300 acres) of compartments or divisions of the area occupied : 
severally, by trees, of a^es from 1 — 120 3 *ears, and tlie value of solid wood 
ill each, will follow a scale ofO in the youngest to 800 cubic in the 
old**8t. The mean or average will then roughly he 400 cubic feet. We can 
then represent the standiug stock or capital as 300X400=12(1,000 cubic 
ieet. 

II. For ‘Coppice — Supposing one acre of coppice at 20 years to yield 60 
cubic feet. The capital similarlv constituted as above, and with a rough 
average of the contents, will be 300x33=9,900 cubic feet. 

A timber producer, who wdslied to work his estate of 300 
acres hy high forest, must then have a constituted capital of 
120,000 cubic feet of growing timber, while one wlio was 
content to work by coppice, could exploit the same area witli 
a producing stock of nearly twelve times les.s. 

In order then to work for high forest, the proprietor must 
be very rich; and, speaking generally, it is only the State or 
great public institutions or commercial bodies that are able to 
afford the large capital necessary ; and, further, it is only such 
bodies that are rich enough to be beyond the temptation of 
from time to time making inroads ou the capital, or that 
are rich enough to wait while the capital is being built up by 
process of time. 

Speaking generally, we may say that private forest property 
ran best be worked on tlie coppice-plan, and that it is only 
States and institiitious that are imperishable that can afford 
to work high forest. 

There are other reasons also leading to the same conclusion. 
Agricultural products are always tlio same whether they 
come from cultivation on tlie large or on tlie small scale. Tliey 
always consist of grain, fodder, or cattle. In forest property 
it is otherwise. Forests worked on the “ petite culture,’' or as 
coppice, yield only small wood, wood for charcoal, and faggots.. 
It is high forests alone that can give planks, railway sleepers, 
and timber for purposes of construction. Now both the one class 
of produce and the other are equally necessary to the country ; 
and as tliere are not, as a general rule, proprietors rich enough 
to Imve, and above all to maintain permanently^ high forests 
yielding timber of large size, the State and public institutions 
are bound in the interest of the public welfare to keep up 
forest estates capable of supplying the community with this 
most indispensable material. 

* That is feet of solid Wood, not morelj wood in stack. This solid measure ii 
Spoken of in France as ‘‘ engruniA.'* The niensiirp applied to firewood in stock when 

the exttfi'Uttl measure represents a block partly of space, partly of wood, as the store. 
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Quantity of Material produced ^ — Tlie sum total of valiiuble 
products (and consequently tlie material wealth of the 
coniitry) increases, notably by means of forest (high forest) 
cultivation on the large scale. Let us return once more to tlie 
two examples already given, and which we shall keep to in 
order that ouv reasoning may be more readily followed.* 

We assume that on coppice treatment an acre would 
produce 66 cubic feet at 20 years of age ; that is about 3 3 
cubic feet per acre per annum -^-^=3*3 cubic feet. Valuing 
this (roughly for the purposes of the example) at annas 12 a 
cubic foot, the product woidd be annually about 11s. 2 8. 

But for on estate treated as high forest we should have tlie 
annual production per acre : — 

T’S'S cubic feet = 6-7 cubic feet. Valuing this large sized 
timber at Rc. 1-4 a cubic foot, the result would be — 

6*7 cubic feetsRs. 1-4 =R8. 8-6 

(Add 15 per cent, thinnings 
valued as coppice) 

1*3 cubic foot X 12 As.=: „ 1-Q 

Total... „ 9-6 

It lias been calculated that if all the forests in France were 
treated as high fore^^t, then production of wood wou'ld be 
raised by 15,000,000 of cubic metres, and by 290,000,000 francs 
in value. 

But out of 8,000,000 hectares (roughly 20,000,000 acres^ 
of forests which exist in France, about one million hectares 
(2,500,000 acres) belong to the State, and two millions 
(5,000,000 acres) to the Communes. 

And there are about five million hectares (12,500,000 acres) 
bf private forests nearly all worked as coppice. 

Income . — Wliy is it then, since high forest produces so 
iniich more both in mass of timber and in money than 
coppice, that private proprietors hold so much to coppice 
and own so little high forest? The reason is very simple. The 
])rivate proprietor works only for his own immediate advan- 
tage ; he does not look to the production of a class of wood 
required by the country at large ; nor does he feel himself 
under any obligation to find labour for the labouring classes, or 
material to supply the various trades and iudustnes. He 
only produces wood because he finds forest a safe and paying 
investment. Let us return to our former example, and make 
out an account. 

* The Rolected 20 for coppice and 120 f'*r hi^h forest are chosen arhitrarilj 
for etamples only. As a matter of fact the rotation for coppice usually vanes from 
80 to 85 years aocordinx to kind. It takes also 150 to 200 years to produce an ftak oif 
a silver nr {Ab. pectinata) of larjpe dimenwons, and even 300 years for the full growth 
bf the Larch in some parts of the Alps, As a matter of fact therefore, a rotation 
of 120 yeara .would be too shoxt for high forest. . XUp imtapcei. Ijottever, are (alien a* 
convenient for example. 
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TjH 11 B tnke the soil as wor(;}i about Bs. 40 an acre. 

Then for coppice : — 

(1.) Soil 300 acres @ Rs. 40 ... Rs. 12,000 

(2.) Wood produced 9,900, valued 

at As. 7 for wood in process of 

growth ... ... „ 4,331 

Total ... ... „ 16,831 

The annual products are (300-^-20, or 15 acres yielding 66 
cubic feet of mature coppice, valued at As. 12 a cubic foot, or 
Rs. 743 (about). His yearly income then is Rs. 743, on a 
capital valued at Rs. 16,331, or say per cent. 
jPor high forest we should have the capital : — 

Soil as before ... ... .. Rs. 12,000 

Wood 1 20,000 cubic feet, valued at As. 14 

in a growing estate ... ... „ 1,05,000 

Total ... ... Bs. 1,17,000 

The annual products are — 

(1.) (300-^120) or 2i acres jielding 800 

cubic feet @ Rs. 1-4 ... Rs. 2,500 

(2.) The value of intermediate thinnings 
calculated @15 per cent., say 120 
cubic feet @ As. 12 = ••• ,, 90 

Total ... „ 2,590 

His yearly income \< tbns only a little over 2 per cent. 

It is evident then that high forest, nitbongb producing nearly 
tliree times as mucli in iiiaterinl, and five times as much in 
money as coppice, yields a smaller interest to the proprietor^ 
when we compare the capital respectively engaged in each 
method of production. 

In the present state of society few persons are rich enough 
to enable them to be content with two per cent, or less on their 
money ; and if any existing proprietor should be so well off, 
we may be sure that such a state of tbiugs will not last beyoud 
two or three generations. 

Not to mention possible reverses of fortune, tlie division of 
family property is quite enough to npp.et a calculation in 
which time and fixity are indispensable conditions. 

A private proprietor would also reason as follows : — 

The owner of a high forest of 300 acres, with a growing 
stock of 120,000 cubic feet, could easily realize the conditions 
necessary to work the same on the coppicemethod : that is to say, 
he would have 120,000 cubic feet — 9,900 or 110,100 cubic feet. 
This stock (rather over the value of ordinary coppice) let ns take 
as worth As. 14^ ; the value will be in round numbers Rs. 98,000* 
So that with this sum in money be could purchase nearly six 
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times as much poppioe, ^since 300 acres coppice was iu our 
example worth Rs. 16,331). 

He could then acquire — 

(1.) His old coppice forest of 800 Rs. Rs, 

acres worth 16,331 producing 743 

(2.) New coppice forest of 1,800 

acres worth 97,986 „ 4,458 

Total ... 2,100 1,14, .3 17 5,201 


So that instead of 300 acres of hij^Ii forest, worth Bs. 

1.17.000 and brinain^ in Rs. 2,590, he would have 2,100 acres 
coppice worth Rs. 1,14,817, and brin^in*? in Rs. 5,201, or seven 
times more land and double the revenue ; and that with security 
exactly tlie same, and under the same general method of 
investment. 

Wliat private proprietor then could hesitate to prefer coppice 
to high forest? 

But compare this result so favorable to the individual 
proprietor, witli its results to the country at large. The 2,100 
acres of coppice will only yield (at 3*3 cubic feet per acre) 

7.000 cubic i'eet of w^ood annually for consumption and use in 
industry ; wlieroas worked as high forest, the same number of 
acres would produce (at our already shown rate of 6*7 cubic 
feet per acre) 14,070 cubic feet of material of far higher value, 
not only in money, but by the amount and usefulness of the 
labour which can be t‘in|)loyed on it. 

The advantage of the high forest treatment is that it supplies to 
the country at large, more than twice as much in the elements of 
employment of labour and industry, and live times more in the 
elements of utility and exchange. But these are advantages 
which are of value only to the public, not lo the private pro- 
prietor, wliose only care is to invest bis money for liis own benefit. 

It has followed in France, that the timber forests formerly 
possessed by the feudal nobility and the Cliurcb, which were 
confiscated at the Revolution, and all the State forests which have 
since been (from time to tiine^ alienated, have with rare excep- 
tions been diverted from their original treatment, and converted 
into forests worked ‘‘ k petit cai>ital,” or coppice forests, — the 
only ones which the means of private owners will permit them 
to follow. 

Let ns also bear in mind that the working capital and growing 
stock of a forest destined to produce timber of large size, if 
onco destroyed, is incapable of speedy reconstitution, unlike 
that of a farm or that of a manufacturing business. With 
sufficient money these latter can be restored in a single year. 
But in a forest, spend wdiat you like, and you must still have 
a century or more to restore your capital. 

It will now be obvious to the reader that the interest of 
private owuersis against the conservative treatment uud wuik- 
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in^ nooessary to the Inii'h forest method, and that private 
owners are incapable of being the contiuuods producers of 
timber of large size. 

Position occupied by State Forests .'^ — The economic require- 
ments of private property just considered have been furtlier con- 
firmed by successive modifications in the law relating to 
private proj)erty. 

The ancient law of succession tended to preserve intact, 
in certain families, large patrimonial estates; but tliis is now 
a thing of tlie past, and all property is equally liable in law to 
indefinite partition. 

The ancient customary law also, while it made timber trees 
immovable property, and as it were a part of the soil, saved them 
from the destruction caused by the creation of usufructs and 
other temporary modes of enjoying property ; nothing now 
restrains the enjoyment of any kind of property, but the terms 
of the contract. 

The Murine service had in private forests a right of pre-emp- 
tion, or prior claim to purchase certain timber of large size. 
Tin's was abolislied in 1837, but it had, while it existed, tiie 
effect of eiioouruging the production of timber in State forests 
for the benefit of future generations. 

It is only in the nature of things that such restrictions 
should disappear before the progress of a democratic society, 
>yhose characteristics are a vast expausiou of industry and 
trade. 

In France then, as in most modern societies, it is only 
corporations or bodies, having a legal existence which never 
terminates, that are rich enougli, and long-lived enough, to 
devote their forests to the production of large timber, which 
national industry can never dispense with, notwithstanding 
the increased employment of iron for constructions. 

But in respect of these institutions there has also been much 
change. 

Under the ancient monarchy there were three classes 
of legal or moral bodies, having an unlimited riglit of holding 
])roperty. They were — the State, the Commune, and the Ouirch. 
The latter has lost, since the revolution, the right of holding 
property, at least as fur as religious communities are concerned. 
The State and the Commune alone remain. The great commer- 
cial and Financial Companies, do not come under this category ; 
they are, in fact, much more like associations finding capital and 
labor, than associations for saving or amassing property, and 
besides that they are very far from being imperishable. 

Centurieif ago,an ancient and national legislation subjected the 


• The reader will reraSmber that this is a translation from a French work. Tho 
reason for the existence of State forests is therefore based on consideration of Che Uw 
and social condition of France. But it would be easy to ^ive a series of similar 
conviderations justifying the necessity for State Forests iu India or any other eouiitry. 
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Communes when they owned forests, to nle^al ohli<ration to reserve 
oue-fourth of their forests as timber forest tor the benefit of the 
country. But in recent times the Communes have been treated as a 
mere embodiment of the local interest, and they have been 
consequently set free from this obli^ration. The fourth in 
roserve^^ as understood under the Forest Code of 1827, is 
simply a measure of foresight and prudence, and even that, can, 
in many cases, be dispensed with. 

If you were to ask, at the present day, a Commune in the 
Pyrenees to allow oue-fourth of their forest to grow up into 
timber, and not to touch tlie trees for a century because the 
people on the north and west stand in need of timl)er of several 
centuries’ growth, and they would laugh at you I Such abne- 
gation of self-interest can hardly be looked for, when tlie 
po))uIar mind is so toned as to be able, even for a moment, to 
raise local egotism to tlie rank of a social principle. 

In Franco then tlie State alone remains capable of devoting 
its forests to the production of timber — a material which only tlie 
lapse of long years and prudent saving and abstention can 
produce. 

And it is a most imperative duty and a national obligation 
resting on the Government, to perform its part in this matter. 

Suppose, for a moment, that in consequence of a general sale, 
so often recommended and so often rejected by the public good 
sense, all (be State forests were to pass into private liauds. 

In order to make it >voi*tli while for the new owners to 
preserve for future use, the wealth accumulated by the long and 
expensive mode of constituting capital under wliich the forest 
has been created, it would be necessary that the price of timber 
should be raised to a figure which would be portentous. 

It has been calculated that in order to make the normal out- 
turn of timber 3 deld a reasonable rate of interest to a private 
proprietor, the price of a cubic metre of wood ought to be 
about 300 francs (between 30 and 40 rupees a cubic foot !) 
And even then the rate of interest woulil not be very high, 
since the calculation of capital value has to be increased in 
proportion as the selling price of wood rises. 

Such a state of things would be impossible : foreign timber 
would undersell the local product in its own markets; and 
private proprietors would give up a task so irrecoiicileable with 
their interests. The forests of France would then all become 
coppice, and would, as the experience of the past proves, furnish 
nothing but firewood, or small wood for industries and petty 
manufactures. If it were attempted by law to compel people to 
conserve tlieir timber forests, and yet not to charge more than 
a fixed maximum price, that would in fact be to put a special 
tax oil them, since they would be obliged to sell relatively cheap 
wliat cost them dear ; or else it would be necessary to keep all 
foreign timber out of the market, demanding all sorts of pro- 
tection duties and measures of repression, which are opposed to 
model u ideas of trade and progress. 
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It is iillo to oppose tlie necessity for State timber forcsti 
by referi’iii;? to imaginary virgin forests in foreign lands^ to 
M'liicli it is only necessary for our national capital and labour 
to flow, in order to bring in a rich return. 

!No one can assign a definite locality iu wbicli tliese mines of 
forest wealth are to be found, and the cry of nhirin over the 
scarcity of timber has begun to be heard iu America, os it has 
long been in the Old World. 

But even if we suppose that some country still existed so 
fortunate as to have a good stock of well conserved timber, and 
be able to meet our demand for railway sleepers, ship-buildiug, 
vine props, buildings of all kinds, and the tliolisand and one 
requirements of our voracious civilization, is it not likely that 
the Stiite possessing the monopoly of indispensable produce 
might be tempted to make us pay too highly for it? Could it 
not, by levying a proliibitive export duty, impose on France 
the most disastrous taxes? wage against her that most teriiblo 
of wars — tlie war against industry ? 

See then to what a pass the loss of the State forests would 
bring us ! If no restraint were put on the timber trade, stiil 
our industry and our power of construction would be at the 
mercy of foreign supplies. With full liberty to import, but 
with a compulsory price on indigenous timber, our forest 
owners would liave to bear an unjust and unequal tax, and if 
foreign limber w^ere prohibited, our own w^onld rise to a ]>iobibi- 
tive price, and effect a tax both on Labor and on the consumer, 
tlie effects of which it is impossible to estiiUcate. The State then 
must possess forests, and must manage them ns inueh as possible 
on the high forest system. 

It is time to remember that the State forests are intended to 
produce timber far more than money. 

The Bevolntion found France with 6| million acres of 
forest. Iu 84 jears the area has been reduced to 2;J million. 

Chapter II . — Of schemes of working in general, 

Definition , — Too much space perhn))s lias been devoted to the 
considerations stated in the last chapter, but it is very important 
to make it perfectly clear wliat a great interest the State has 
in maintaining forest estates with a properly constituted ca])i- 
tal or stock. 

It is the express object of the State Forest Administratiort 
to see that this capital is never trenched upon, wliile the legiti- 
mate prod wee is made available for use and consumption. 

An ‘‘ aincSnagemeiit,^’ or formulation of a w'orking scheme, 
is an operation which aims at facilitating the effecting of this 
important object. 

The necessity for such an operation will at once appear, 
when it is remembered, that at the outset, in a mass of forest, 
it is not easy to distinguish the product from the capital stock. 
Both consist of wood ; and the annual yield is really only a 
part of the capital set free fur use by the growth of e;udi year. 



DBS F0BBT8 PAR M. PDTON. 


287 


' Ah “ aminaifement*' ia an operation witch ha* for its object— 

(1.) To determine of what the capital stock should consist^ 
or how it should he constituted so as best to meet ilie wants 
and promote the interests of the proprietor ; and 

(2.) To regulate the nature^ the amount ^ and the relative order 
and progressive execution of the cuttings of the material^ 
which, leaving the capital stock intact^ constitutes the annual 
producfionn 

This brief definition requires some explanation to make it 
fully intelligible. Before giving tliis it will be necessary to 
put tlie reader in possession of certain details. 

Ancient methods. — The arrangement of a working scheme is aa 
operation as distinct from forest cultivation, as, in an industriaf 
concern, the conduct of the business is from the manufacturing 
process; or, as in an agricultural enterprise, the distribution of 
crops on tlie area, and the constitution of the farm, is from 
ugricultural labour. 

The great difference is, tliat in industrial enterprises it is 
impossible to confound the produce with the capital ; in agri- 
culture it is sometimes possible ; and in forest work it is very, 
easy indeed to do so. 

The question which a forest proprietor has to ask liiinself 
reduces itself to a. .problem which is very easily stated. Is 
your forest to be worked at, say, 130 years of age? Then 
the portion which you can cut in each year is the aniuifil 
production, that is to say, the increment of the standing 
growtii (which consists of trees in a scale of ages from 1 year 
to 130 years.) If one could determine exactly what this annual 
increment came to in cubic feet, the problem would be solved. 
By cutting this exact quantity, and no more, the capital would 
certainly be maintained intact. 

But we are not yet perfectly acquainted with the laws of 
vegetation, and the studies that liave been made in this intricate 
subject have not given results of such certainty as to form 
u perfect basis for practical work. 

The earlier methods of amdnagement, devised by Hartig 
and by deSalomon were based on the direct solution of the pro- 
blem. They determined by calculating the rate of growth, 
the volume which each of the different parts of the forest could 
f'nmish, up to the moment for cutting. The total volume 
during the rotation of 130 years was added together, and the 
xlirth part of this total volume would form the annual |>rodnc- 
tioq wiiich might be taken out from those parts of the foiest 
which cultural considerations indicated. 

These more or less complicated methods, based on laws of 
increment more or less hypothetical, did not afford results 
which were satisfactory. The question was then shelved ; and as 
the precise yearly increment of the capital stock, that is to say 
the volume to be cut, could not be determined, they tried to 
determine the capital itself, or rather to fix a limit of cutting ^ 
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a onicniatcd qiinntif.y riicIi as might make it certain that the 
capital was not trenched upon. 

It will appear presently that this combination limited itself, 
in the case of copfdce, to a simple division of the area 
into as many cuttings as tliere w'ore years in the rotation ; and 
in the case of high forest, to large cuttings made to correspond 
for n certain number of years, with the estimated volume of 
wood on the ground actually mature for felling. It is to M.M. 
Loren tz and Parade that in France this simplified method is 
due, and it has been found satisfactory in its results, and 
not difficult of application. To M.M. Tassy and Nanquette 
is due the extension of the principle, and tlio development of its 
practical application. 

Material or Capital of Exploitation . — Before entering into 
detail about the combinations wbicli constitute the different 
methods of devising plans of working, it is necessary to im- 
press upon the students^ mind the manner in which the capital 
is constituted in forest estates.* 

Does the proprietor of 300 acres of forest land wish to pro- 
duce an equal and permanent annual yield of wood at an age 
of 120 years ? To do so he oiiglit to possess — 

acres stocked witli trees of .. 1 year, 

2^ acres „ ..2 years, 

2^ acres „ . . 3 years, 

and so forth ; so that if he cuts in the present year the 120t)i 
compartment of 2^ acres now 120 years old, next year he will 
cut the 119th, which now is 119 years old, but next year will 
be 120, and so on. 

If then our proprietor has 300 acres, of wliich the growing 
stock is in a regular gradation of age^ and in that condition of 
growth proper to each age, he will have a forest capable of a per- 
manent and uniform annual yield — he will have in short a capital 
perfectly constituted. 

Three elements then enter into tho constitution of the forest 
capital — the condition of growth, the area or superficial content, 
and the age. It is necessary that the ages should he graduated 
from 1 to 120 years ; that the trees of each age should occupy 
an equal area, or an area proportional to the difference whicli 
exists in the conditions of growth in the estate : in short that 
be should have a stock of each age having the consistency and 
the volume conformable to the laws of growth in the given cir- 
cumstances. For it is necessary that every year the felling 
should extend over an area equivalent to the cue hundred and 
twentieth part of the forest — over the part that is 120 years old, 
—and over tlie part of the entire mass wliich cannot be deter- 
mind a priori^ but which is the annual increment. 

It is necessary to enter into some details regarding each of 

* “ Mnterml of exploitotion.” or Cfipital, are uned as synonymous terms, and tha 
student will understand that they do not convey any idea of a money capital. The younf; 
stock of H forest is the capital d^^stinod to produce the yearly outluro, and is only 
an4lo$ou9 to the money capital which produces an yearly income. 




DBS FORETS PAR M. PUTON.^ • 


229 


these three elements, in order thorourjhly to nnderstAnd the eco- 
nomic conditions of forest management. We sliall simplify tlie 
details by assuming tiuit the general conditions of growth are 
nniform thronglioiit the locality in whicli the forest is situated. 
We are thus free from the necessity of proportioning the three 
elements among themselves.* 

With regard to area^ it is easy to understand that on an estate 
of which the soil, the climate, and tho situation are practically 
luiiform, equal areas will produce equal quantities of wood. A 
proprietor wlio in onr example should cut one of the compart- 
ments of 2^ acres every year, hegiiining witli tiie ohlest, and 
taking care that it is re-stocked directly it is cut, will luive his 
ca)>ital constituted in the best and simplest manner. 

It is obvious, therefore, that a considerable area of land is 
necessary to arrange tlie proper working of a forest. We must 
be able to cultivate and rear properly tlie trees of each classi 
nccordingto their cultural requirements at eacli successive period 
of tlieir life. Tlie wood-producer, who has to work in ear- 
nest, and on a large scale, must possess an estate of sufficient 
size to give a proper allowance of speed to each age-class. 

The proprietor of a clump of trees only cannot work it in 
the sense of /or^«Mvorking. There is indeed a special method 
of w'orking forests of small extent, the method of jardinage,” 
or selection-cutting; but even then tho order of cutting is based 
on the supposition that there is a certain ca))ital constituted by 
trees of every age, occupying respectively their proper propor- 
tion of the whole area. 

The second element in the constitution of the forest capital is 
the age of tho trees. It is an uninterrupted succession of ages 
from 1 year to 120 years which alone can enable us to keep 
up an annual outturn of wood 120 years old. 

The circumstauces of human labor, and the requirements of 
life, are, on tlie average, the same every year. The \vorking 
scheme must, therefore, aim at producing the same amount of 
material every year. When we say the same amount of. mate- 
rial, we mean approximately according to the nature of the pro- 
duce. The gradation of ages may be considered to be practi- 
cally attained when it exists within a limit of difference of 
five or ten years, or possibly more under particular circum- 
stances. 

In small forest properties, the working plan may aim at an 
annual or a biennial outturn, and dispense w'ith tlie obligation 
■of an annual income, which is the general rule in the case of 
large proprietors like the State or a Commune. 

Tlie tliird element is the condition of growth, or state of 
vegetiition. The vegetation of trees growing together on a given 

* A certain number of combinations have been devised in order to pro- 
portion the elements of the forest capital, the area, to the degree of fertility, the 
tkne, to the volume of wood produced. These methods are but little used, ana the 
ostabUshment of ‘ working circles,* of which we shall speak presently, furnishes a very 
»mple means, and in general is quite sufficient to obviate iucouvenienoe from inequa- 
utiesin the local conditions of growth. 
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plot of land produces a stock [penpUment) ^ the value of which 
varies with each year according to natural luws^ the existence 
of w hich is certain. 

Unfortunately wliat these laws are, is very little known from 
a practi(‘al or experimental point of view ; and we know little 
more than tlie fact that there are such laws. 

In order that the stock of each a^ro-elass should be properly 
constituted with rej^ard to the entire forest capital, it is necessary 
tliat it should have the density and the volume^ or cubic coiu 
tent, which nature assigns to each a^e under tlie ^iven conditions 
of its exifi^tonce. The densifi/ has reference to the number of 
stems on the acre, the volume to the number of cubic feet of 
wood on the acre. 

The number of stems per acre of course decreases with tlie 
age of the trees ; the volume follows nn asceuding scale, and 
is on the increase. This we know, although we are not able us 
yet to formulate numerically the law of tin’s increase. 

The number of stems on the acre begins by l)eing very large 
in the first years of the growth of the stock. A certain num- 
ber of them are suppressed by the more vigorous, and die out j 
and the number of stems goes on diiuinishiug as the bulk of the 
stems goes on increasing. 

On this fact depends the practice of thinnings* which will 
be explained in tlie chapter on higli-forest management. 

One can easily imagine how valuable would be a knowledge of 
the actual law of vegetation ; the true number of stems per 
acre for each kind of tree and for each given condition of soil 
and climate. As it is, our only guide for regulating the number 
by thinning is the ])raetieal experience and the trained eye of 
the forester. The diagram (Kig. 1 ) will give an idea of the law 
of decrease in the numbers of stems. 

The lower line is divided into equal parts corresponding each 
to a period of 10 years; on this have been drawui perpeiidiculara 
representing at the rate of 100 stems to the twentieth of au inch, 
the number of stems in au acre.! 

Tlie curve has been constructed on the data of a forest 
composed of mixed beech and silver fir, and would of course 
be different for every different species of forest tree cut for 
different conditions of growth. Hence the diagram is only in- 
tended to give an individual illustration of the sort of curve 
whicli the descending scale of ages shows in oue particular kind 
of forest. 

When a given urea of forest is living a normal and regular 
life, without any disturbing cause to retard vegetation, it ought 
to contain a volume of wood which is 8t>ecial for each age, and 

* “ Sclairciea,** — cuttiDfr* not for vield (though of course the^ mej have a certain 
utility or selling value) , but with the primary object of maintaining the law indi- 
cat«d in the test of decreasing number and increasing volume in the stems of the 
Stock. (Tr.) 

t The plan in the original is given in hectares with the actual scale 0 6 of a tnitlt* 
metre = 100 trees or 0*5 of a centimetre to 1.000 tre««s. Taking the heotare acre^ 
roughly, the number of trees is 400 per acre, which is oear enough for the purposes 
of the diagram. 
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forencli kind of tree, nnd wliicli is different nocordfn^ toclininte 
find sitiintloii. Tliisscnle of volumes corresponding to age coiisti* 
lutes a second law of (growth — a iaw still unknown, the results of 
it beiu^ouly known by numerous experiments made on different 
kinds of trees in different places. The figure 2 annexed repre* 
eents an endeavonr to construct a curve for five chief kinds of 
trees on data furiiislied by tables published in Germany. The 
lower line ^ives, as before, a^es in periods of ten years; and the 
perpendiculars show a scale of cubic contents calculated at one^ 
sixth of an inch for 1,000 cubic feet The resulting curves show 
the volume per acre for each a^e-class, but the reader must 
remember that this is only by way of <;eueral illustration, be- 
cause exact experiments have not yet been made in sufficient 
number, or under such conclusive conditions as to enable us to 
lay done positively an absolute curve of increase for any 
species. 

The recognition, lioivever, of the general truth explained by 
these curves is very useful, not only in regulating the constitn- 
tion of tlie forest capital itself, but also in settling im))ortant 
questions of forest economy, such for example as fixing the age 
at which to fell in order to have the largest quantity ot material 
ill comparison with the capital engaged ; or deterniiniug the 
value of the capital, etc. 

It is sufficient for general purposes roughly to cla^^sify the 
stages, and to describe the state of growth in a compartment 
by special means: tlius we seedlings Qmwe semis), thicket 
(tourres), saplings (gaulis),po/es (percliis), grown-poles (haut-per* 
cliis), young timber (jeune fiitaiej, and old timber (futaie). These 
terms are used in higli-forests. 

For cop})ice we use the terms shoots (recnis), young stems 
(jeune taillis), medium-stems (taillis)^ and old stems (vieux 
taillis). 

These terms are only a convenient means of indicating the 
general style of growth, and tell us nothing about the volume 
of tlie stems, or the number of stems per acre. 

The latter condition is roughly indicat^^d in woods (with- 
out indicating the quantitv) by the addilion of llie juljectiveh* 
sparse (clair), J airly -stocked (serre), and Jully-stocked (coin*- 
plet, &c.) 

Under all circumstances, however, the state of the stork aS 
regardsita growth depends always on one |)rineipal element— its 
age: therefore, when we say that the capital of a forest to be 
cut at 120 years must consist of a graduated scale of ages from 
1 to 120 years, we mean by this formula to express the neces- 
sity for a series of compartments, each stocked with the propes 
age class respectively. This will readily be understood ; but it 
is as well to bring distinctly to notice the real meaning and ex- 
tent of the formula. 

Explanations , — We are now in a position to return to the 

* tiee fingiieria* Manuel do SjrWioulturc, p. 6. 
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' (general di^finiHon of an am^iinsrement” with wliioli we starred 
at the cointiieiicemeiit of this chapter, and to study its terms 
more minutely. 

I silt/. — When I said that the first object of formiilalina a work- 
ing-scheme was to determine exactly of what the capital stock 
should consistf^^ I had no intention of indicating that it had to be 
estimated either in quantity or in mone}'. That would be useless. 
The capital must be, during the whole time of working, invariable 
and constant ; that is to say, it must always show the same pro- 
portion of the different a^es, the same area under each, and the 
same state of the stock on the area. 

Valuation will of course be made of tlie area and of the 
volume of w^ood on it in different parts, in order to recrulate the 
quantity to be removed by felliiijir: but to determine the capital 
itself, it will be sufficient to have it within defined limits, and 
then to manage it in such a way that the cuttings will never 
reduce it. 

The combinations involved in a working scheme will be so 
devised as to allow the annual growth of the wood continually 
to replace the amount taken out. 

2ndly. — In undertaking to work a forest, just as in under- 
taking to work a farm, there must be a definite aim or object 
ill view. 

Our object may be to turn out a particular class of pro- 
duce for the market, say vine-props, hop-poles, planks, 
wood for carpentry, or perhaps only wood for charcoal, or 
the proprietor may be indifferent as to the kind or form of 
produce, as long as it biiugs him in the largest possible 
return in money. It may be, that looking to the interests of tbe 
consumer alone, his object is to get the gieatest outturn of wooil 
of all sorts, or to get that form of timber which is most in 
demand for commerce. 

These different objects afford as many different bases for 
fixing tbe ago of exploitabilitv.’^* 

They indicate as nnmy different ages at which the yearly 
cutting of a forest may be fixed. 

1 shall not enter into the details of the manner in which 
tbe age of cutting is determined according to any particular 
object in view ; that would necessitate my travelling beyond 
the scope and purpose of this book ; but it is easy to under- 
stand that all enquiries as to the age of exploitability will 
nlwaj's eud in fixing tbe age to which the rotation of the 
forest is adapted t ^ 

* lliiH term iiidicutes the Age nt wineli the tieee may be cut in Older to satisfy a 
^ven pui pose ot the Pioprietor ( Au.thor) 

An <»ak coppice may be ext)loitiil)lt5” at the AjCfo when tbe bark is most in 
quantity, or richest in tannin ; if the obje< t of workiii{; is tbe bark trade, or it may 
Laths age at winch tbe aonndest timber lu the largest quantity is given ; it tbe 
oljeet is umber for ship building (Ti ) 

f Itotatioii {rwolutton) is the period m which tbe working (yearly •rutting) has 
ICnue ofer the entire extent of tbe finest and comes back egaiti to iho point at winch 
It Itogan. There may bo u rotation fixed fur a period which does not correspond to 
the age at which it is intended to cut (as tbe age ot maturity for the purpose 
in view). But such a rotation is only a transitory” or ” preparatory” rotation. 
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'Now tlie importaDce and the value of the forest capital 
will always depend -on the age at which the trees are to bo 
considered mature and felled. 

If the felling age is 30 years, the capital will consist of 
compartments stocked with ages from 1 to 30 years. If the 
rotation is only twenty years, it will be made up of ages from 1 
to 20 years. 

The words to determine the constitution of the capital” in 
our definition, necessarily include the enquiries as to the age of 
exploitability to be adopted, and the fixing of the moat advan- 
tageous length of the rotation. This is, indeed, the first thing tf> 
be done in determining the requisite constitution of the capital.* 

SrrfZy. — It will also be apparent that the definition should 
include a preliminary matter to be settled before seeking to 
determine the constitution of the capital : namely, the question, 
what sort of s^'stein the forest is to be worked on ? Is it for 
liigh forests or for coppice? And in either case, what sort of 
liigh forest, whether to work on the natural method, or by 
selection ; and what sort of coppice, whether simple” or 
“ stored,” i.e.y with reserved standard trees left to grow to 
timber size ? 

It will be observed that, to a great extent, the system of 
reproduction and the treatment are determined for the pro- 
prietor by the nature of the trees of which his forest consists, 
and by the circumstances in which he is placed. 

When it is possible to make a choice among a number of 
different rotations, the proprietor must choose, and he will 
then have a capital of exploitation corresponding to the one 
selected. It is so at any rate in the majority of cases ; 
because one cannot change in a day the treatment of a forest 
as one can the regime of a workshop. 

The long process of forest transformation, which we shall 
study in our chapter on Conversions,” can only be under- 
taken by proprietors exceptionally situated, such as the State 
and the Commune. Even in tliese cases, the determination 
of the style of managetnent is rather a choice to be made than 
an operation to be effected. The general term determine the 
capital of exploitation^’ comprehends all the different cases, 
since the various systems and methods of treatment are each 
characterized distinctively by the peculiar capital proper to 
each — a capital on a large scale for high forest and much 
smaller for coppice. 

The operation of laying down a ‘^working-plan,” i.e,y of 
determining the capital of exploitation, curries with it the choice 
of the metliod of treatmeut as it carries with it the choice of a 
length of rotation. 

is applied when certain operations are required progressively over the forest 
during a period of preparation, before the regular iotatu)Q can begin. 

• ^ee M. Nanqueite’s *• Cours d'Amfenagment, Ch. IV, for the procedure which are 
necessary to deturmiiie the age at which forests are exploitable. 
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Stilly , — The choice of the age of exploitabilitv is intimately 
connected with the class of proprietor who works the forest. A 
private person does not care what the nature of the cousump-* 
tion of the public is, except so far as it produces a favourable 
market for liis produce. A Commune, and still more so the 
State, represent far more the interest of the classes who 
consume wood. The phrase in the definition which alludes to 
the advantage or requirements of the proprietor j is intended 
to include every possible case. 

bthly , — The definition also states two objects as aimed at 
by the process of laying down a working-plan — the deter- 
mination of the capital of exploitation and the regulation of 
the cuttings which indicate the amount of the annual produc- 
tion. We shall always find this double object realized in 
practice by the preparation of a general plan of working, 
and of a special detail as to the order of the cuttings. 
The one tends to conform the forest to a style of growth and 
condition which fits it for a certain purpose. This purpose 
is as fixed and unalterable as it is in the nature of human 
affairs to be ; the other regulates in a special manner the cuttings 
to be made during a short period of years. Here, this point 
is only indicated, as it can better be more fully explained at a 
later stage. 

Qthhj . — The regulation of the working-plan is, in reality, 
only the application of certain cultural rules to produce a given 
desired result. 

Without following such laws, there can be no good scheme 
of working, any more than the best distribution of lands in 
a farm between different crops and the best arranged farm 
buildings, will produce a satisfactory return, without reference 
to ngricultuial rules prescribed by the nature of the soil and 
the kind of crops cultivated. 

The definition then indicates the natural alliance between 
the rules of sylviculture and the progress of the exploitation, when 
it directs the amenagute to regulate the nature, relative order, 
and progressive execution of the cuttings.” It thus binds him 
down to the strict observation of cultural principles, of the 
rules for locating cuttings, and of the laws of vegetable physio- 
logy. 

The reader will, I am sure, pardon this lengthy paraphrase 
of the defiuUiou : but it is necessary to make it as explicit as 
possible. 

In a book in which only a few pages can be devoted to the 
theory of the subject, the elementary notions which are necessary 
to render intelligible what follows of practical information, can 
only find a place when grouped around the preliminary defi- 
nitions with which the study of the subject commences.*^ 

*lt nay be permitted ui to remark that the definition adopted in the text 
thus 18 made to fall in with the otherwise much mure concise definition in the 

Court d' amenagemtnV* which runs as follows [ Vm^uagement is] an operation 
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Utility of an AmenagemenL-^Qer\a\n forest proprietors liav(\ 
contended that for private forests the advantage of a refrular 
working scheme is illusory, because such a scheme is likely 
to be upset by the inevitable process of division of }>rivate 
estates. [This alludes to the French law of succession and divi- 
sion of estates amonjj tl>e heirs — Tr.] The objectors have in this 
case confused the usefulness in the abstract of an amena^e- 
ment, with the question of whether tlie scheme is likely to be 
observed for loiifr. No human undertaking can free ' itself 
from the chances of the future or from accidents which iriav 
occur in its progress. And the proprietor wlio provides a 
working-plan for bis forest is just as much subject to this 
law, as one who starts a manufactory or a trading company. 

It is also possible that even the working-plan of a State or 
Communal forest may be upset by circumstances. 

But the utility of such a scheme in itself is quite another 
matter. It is because of the facility that it gives for 
the execution of forest operations advantageously and 
without loss of time, and because of the regularity and me- 
thod which it introduces into the working^ that the laying 
down of a working-plan impresses the forest with the charac- 
ter of a well managed estate, and consequently increases its 
value; just as in agriculture a well regulated, and well 
arranged farm, will always have for an equal area, a greater 
value, than an estate badly directed, and ill cared for. 

Are there not also many circumstances under wdiich a 
regular plan must be followed, or may be required by law ? 
The various forms on which a mere usufruct is allowed by the 
law, all require it, because such a usufruct legally requires that 
the “ substance of the estate should be intact.”* 

It is obvious that if the products only have been taken on 
a regular plan of working, it is easy to establish by proof that 
the legal conditions of enjoyment have been fulfilled, and 
thus much ruinous litigation may be avoided. In the case 
of a liquidation, or rendering an account on termination of a 
usufruct, if the estate has been managed on a regular plan, 
it will avoid much difficulty, and many disputes, to be able 
to show what was capital and wlint was produce, and that the 
former has been left intact. Had this not been ignored, how 
many powerful families would have still remained united. 

Condition of the forest , — We have already seen that a forest 
fit for working must show a certain gradation of Jiges, and 
a certain uniform state of growth. A theoretically correct 


vhiob for one or several rotations reffulates the mode of cultivating and of wnrkin(( 
a forest to the best advantage for its proprietor, and for the consumer.” In a work 
dealing with the management of public forests, there was no occasion to speak of fhe 
capital of exploitation, because there can be no good administration or no efBcionIt 
management, without the existence of a capital account, and consequently of the 
capital which is accounted for. 

• Code Civil, Section 676, et sag. 
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condition of forest in this respect is called a normal 
forest.’^* 

A perfectly normal forest rarely or never exists in natnre, 
but such a condition must be kept in mind, not as an object to 
be attained (which is probably impossible), but as a basis or 
standard of compaiison for every combination which enters 
into the working scheme. 

The capital of exploitation or standing crop is constituted when 
the three elements — area occupied by the different growths, age, 
and a certain state of vegetation or rate of growth — exist all 
of them together in a manner sufficient for working the forest 
at all. It is then possible to find a forest in which the capital is 
constituted as far as the gradation of ages is concerned, but 
which does not contain a sufficient area occupied by each, or a 
sufficient volume of each. There may be also different cases in 
respect of rate of growth, — the differences being almost infinite 
w’lieu the vast variety of climate, &c., is considered. But prac- 
tically all cases are reduced to the three following which will 
be the basis of our study : — 

(1) . The standing crop is just large enough for the chosen 
rotation. 

(2) , Or it is excessive. 

(3) . Or it is insuficient. 

The first case we call ‘‘ regular/’ because it approximates to 
the theoretical condition of a normal forest already described, 
as far as circumstances allow. The second is unfortunately 
rave. The demands on the forest are too incessant to make it 
likely often to occur. But it may occur when the proprietor 
wishes to shorten the term hitherto contemplated for the 
matuiity of his forest. The third is the commonest, and is one 
which requires the skill and care of the forester. 

The reader will remember that in actual practice we have 
always to deal with forests more or loss irregular. 

Formation of compartments [Parcellaii e) . — The first diffi- 
culty is, to obtain a practical knowledge of the manner in which 
the forest for which we wish to lay down a working-plan is 
constituted : — We have to find out what it really contains. 
It will be readily understood that in a forest of any size 
it is not possible to obtain at first sight, and by a general 
inspection of the whole, a clear and sufficiently exact 
idea of its resources. We have then to begin with an analysis 
and an inventory of its contents. But here we are not dealing 
with an inventory of the number of trees or of the total number 
of cubic feet. It is something much more simple than that. 
We have to go over the whole ground, surveying the different 
divisions indicated by lines, and thus marking out all the 
different local areas tohich consist of groups homogeneous in agSj 

* The normal forest is one that presents a gradual succession of ages, and a growing 
stock of each afire, frrowing under equal circumstances, as regards area occupied 
bv t^aih, soil, climate and exposure, such as will result from a regular process of 
growth dur.ng the entire rotation. 
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in kind of tree^ and in conditions of growth, and which are 
accordingly susceptible of the same treatments These local areas 
or bits of forest are called compartments, and impress 
themselves readily on the memory, so that havings divided the 
whole area in this way we are able to seize the entire 
aspect of the forest and ^rasp its resources ns a whole. It is 
necessary also to separate the portions which, from their different 
aspect, or different species of tree, will leqnire, pretty perma- 
nently, a special method for the cultivation of the growth on 
them. We shall thus discover by the combined work of memory 
and inspection, if the forest capital is constituted, that is to say 
if the forest already presents a sufficient capital to permit of 
a regular exploitation based on the terra of years adopted for the 
rotation. 


Foi'cst of Ancourts 



Each compartment is carefully described in a register to 
whiclrreference can always be made. 

When, however, the forest is large, and the number of com- 
partments considerable, the mind begins to get confused, 
and it is desirable to clear up matters by some supplementary 
proceedings. Of these some consist in preparing a synopsis or 
table of the compartments, in which the prominent elements, 
age, species, state of growth, &c., are exhibited. In this way 
the compartments are presented, so to speak, in a condensed 
lorrn. 

Others consist in aiding the mind by graphic representations 
or diagrams, the modes of preparing which are various ; but 
the following will serve as an example : — 

A horizontal line is drawn, divided into equal parts, each 
1‘Gpresenting so many acres. On this base line rectangles^ are 
drawn. Tlie base of each represents the area, and the height, 
the age of the growing stock. The top line of the rectangle 
is straight, .or wavy ; if the latter, it means that the stock is 
irregular ; if the former, that it is regular* The rectangles are 
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Blmded with lines closer or further apart^ which indicates that 
the stock is more or less close or sparse. A si^n, in the 
shape A, is used to denote the rate of growth. If rapid, the 
angle is made more acute ; if slow, more obtuse. If there are 
large trees in the compartment, a vertical line is drawn, and 
two or three dots in this line show whether such trees are 
numerous or the reverse. It is customary to indicate differen- 
ces of soil, and the prevalence of different species on the 
map, by aid of conventional colors. 

This will be understood from the following figure : — 



Rectangle A — Consists of 14» acres of grown poles passing 
into the state of young timber of 75 to 80 
years old, very active growth ; stock dense 
and regular. 

,, J?-— Consists of 24 acres saplings and thicket, 

regular, healthy; rate of growth, medium, 
(neither very active nor slow) ; complete stock 
surmounted by a good many large trees. 

. Mean age : 10 years for the general stock ; 

90 to 110 years for the large trees. 

„ C — 41 acres high forest, exploitable at 120 to 180 

years ; stock very open, and even containing 
some open glades ; growth, stationary ; on the 
whole the stock is even (or regular). 
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Rectangle Z?— 41 acres poles of 40 years, on the avenfge 
mixed 'with stems younger or older, and with 
some trees of 70 to 75 years old. The stock is 
thus irregular and open; Tegetation rather 
slow. 


If we now rule lines, the base divided ns before to show 
area and draw vertical lines also, showing ages, and a line 
across showing the ascending scale of ages, and then cut out 
little pieces of paper of the size of each rectangle, and arrange 
them on the scale so that the youngest may come first,— 



Nonntl 
Betle of Agol. 


we shall see that the material or capital is tolerably well 
constituted. 

Comparing now this scale wdth the map of the forest, and 
seeing in what parts each area lies, we shall see if it is regularly 
disposed in such a way that a convenient order of compartment 
cuttings can be adopted in such a manner as to suit the rules 
of cultivation. 


Such is the mechanism of the proceedings adopted. There 
are theories and practical rules regarding the formation of 
compartments which it is not the object of this little book to 
explain, as it does not aim at teaching bow to make a 
working scheme, but in what such a proceeding consists. 

I need only remark that in order to make a satisfactory 
parcel lai re’* or division of the forest into compartments, 
aptitude and experience are as much necessary for the forester 
they are for the farmer who studies the different varieties 
of soil in his farm so as to distribute advantageously the crops 
he will cultivate ou its different parts. 



I. — Geographical Distribution. — In Cooru teak ^rows in 
n zone of from two to six miles in breadtii along the eastern 
boundary, at a rough calculation 40 square miles, mixed 
with other deciduous trees, such as Terrninalia tomentoaaf 
J^terocarpua marsupium, DaWergia latt/blia, and Anogeiasua 
lati/olia. 

It is also found occasionally in clumps at the bpttom of 
the Western Ghauts. 

II. — Bequirenrnts as to : — 

t^o.) Climate, — The temperature of the deciduous forest 
ranges between 66® and 96°, seldom below or above tliese limits. 
Teak is seldom seen in Coorg above the altitude of 3,000 feet. 

Teak does not attain large dimensions with 
a rainfall of less than 45 inches, but we have no certain data 
as yet. With a small rainfall the tree gro^^s stunted. At the 
bottom of the Ghauts it flourishes and makes rapid growth 
with a heavy rainfall, probably 200 inches. About two-tliirds 
of the rainfall is from the south-west monsoon from the 15th 
June to the 15th September, and the rest from tiie north-east 
monsoon from the 15th October till the end of November. 
In March, April and May there are occasional thunder showers. 
February, March, and April are usually hot and dry. 

(6.) The soil should be a rather stiff loam, must be of good 
depth and fairly well drained, but at tlie same time capable 
of retaining some moisture. It does not object to ferruginous 
soil, nor to a moderate proportion of stones, and from the 
frequent presence of lumps of lime found in Coorg teak wood 
it may be inferred the soil is often calcareous, and not exactly 
congenial to teak. In the deciduous forests the upper layer of 
soil, varying from 9 to 18 inches in depth, is a black vegetable 
soil. This layer of soil is extremely rich. It is friable and 
easily worked. Beneath is generally a stifhsh loam several 
yards deep, light brown and sometimes yellow in colour. Tiie 
underlying rock, which is very rarely seen in these forests, is 
generally gneiss. 

(c. ) Locality, — ^As already stated teak is not found often 
above an altitude of 3,000 feet ; the deciduous forests ot Coorg 
niid of Mysore aie fiom 2,500 to 3,000 feet above sea level. 
It grows equally well in all aspects. It prefers a gentle gra- 
dient, such as will carry off the water, but does not like steep 
land. Tima it grows best in undulating country with low 
rounded hillocks. 

Below the Ghauts it is found on well-drained rounded kuolla 
and spurs. 

III. — Dimensions. — Tlie average height and girdi attained 
in Coorg is 8 and 80 feet respectively, but the girth measure- 
ment ill the south-eastern forest, in which grow the finest 
teak, is often much exceeded. A few trees tliere measure as 
much as 15 feet in girth. They are old trees w'hich we have 



TiCAIt. 


S4l 

present no menns of tnrning to profit owing to tlioir grent 
siise. Tiie maxiinvim lioight is about 120 ieet. Below tbe 
Ghauts it does not grow to a great height, but is generally 
stunted owing to its exposed position, but the boles attain a 
large size. 

IV. — Habit.— The ramification is diffuse, tbe branches 
nearly at right angles to the stem. The foliage is light let- 
ting through light and sunshine. The crown is egg-shajied 
ill a solitary tree, occupying about tliree-fourths of the tree^s 
height. In the forest it occupies from half to two-thirds of the 
tiee's height. The length of the hole of a tree in the open is 
about 15 feet; in the forest about 30 feet. 

V. — Teak cannot thrive under cover.— It will exist but 
will make no growth; it gets bent and lanky ; but with its leading 
shoot free it will giow and flourish. Teak rarely pierces through 
cover unless it is very light Even under teak cover, itself 
very light, young teak does not thrive. In some portions of 
the Coorg forests, which were very badly treated before tlie 
ostablishmeut of the Forest Departinenf, and in which teak 
was cut out recklessly, neither teak seedling nor coppice im\e 
been able to grow owing to tbe bamboo cover. But young 
p'luiits will exist for years under cover, hardly making any 
growth, and will recover when disembarrassed. 

It objects to interlace its branches, and its head becomes con- 
tracted by contact with other trees. 

VI. — Persistence of Leaves — The leaves fall in February 
and begin to reappear soon after the jungle fires, and the trees 
get tlieir full foliage by the middle of June. 

VII. Teak becomes fertile at between 20 to 30 years 
ill plantations, often niucli sooner. But seed should be chosen 
from trees 50 to 60 years old. It flowers in June and July, 
and the seed ripens in March. The seeding is annual, but in 
favourable years it is much more ])roliflc than in others. An 
early monsoon, such as that of 1679, which commenced in 
Coorg with a heavy burst on the 28tb May, destroys a great 
part of the blossom. A very light monsoon, like that of 1877, 
is also unfavourable to the seeding. The seed lias considerable 
vitality, and could probably be kept several years without los- 
ing it. Seed sown in tlie ground, w iiich has failed to germiuafe 
in the first year, will often do so in the second. It is frequently 
destroy’^ed by insects, which bore into the outer covering when 
it is young and soft and eat the kernel. 

VIII. — Teak seed is not easy of germination. — For cultural 
purposes it is soaked for 48 hours in water before it is sow'ii, 
in order to soften the bard shell in which the small kernel is 
contained. In nurseries, unless the seed has been very well 
chosen, a very small proportion of tiie seed put down ger- 
minates, because a largo proportion is pierced by insects and 
loses its vitality. It is believed that this pierced seed has 
^teudeucy fall from the treesoouertliau the healthy seed, 

31 
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aiwi on tins account we always try to jret onr nursery seed 
gathered from the tree itself^ not collected under the tree. 

Ill the forest young plants are not seen unless there is an 
entire absence of cover — not even under the light cover of old 
teak foliage. .On the other hand in open spaces a number of 
seedlings will frequently be seen. 

There is some reason to believe that jungle fires aid the 
germination of teak. It is very possible that the charring of 
tlie outer shell may help germination. Also the destruction 
of underwood will let in the necessary light and air without 
wliich the young plant would not persist. On the other hand 
the fires must destroy annually a large quantity of teak seeds. 

IX. — Ticak shoots easily from thb stool and will do so 
under favourable conditions up to a great age. Stools of trees 
250 years oldj and of even older trcesj will sometimes cop-* 
pice. 

X. — As REGARDS THE RAPIDITY OF GROWTH in the small plan- 
tations ill Coorg plants grow to a height of 35 feet and 1 foot 
6 incli in girth in 10 years. There would be presumabl} a similar 
growth under favourable conditions in the forest. 

In tlie latter case, however, they are often dominated by short- 
lived soft-wood, such as Kydia calycina and Grewia tilioefoliat 
and simply hold on to life, making very trifling growth until 
room is made for it by one of the dominant trees succumbing. 
In other cases the plant gets continually burnt down until a 
shoot of sufficient height and strength is produced to defy 
the fires. This then makes rapid growth^ unless it gets covered 
up by soft-woods. 

Iliug counting on stools of trees in the forest give most 
variable results. We find trees, after growing very slowly 
for 150 years, will suddenly put out great vigour and add au 
inch of growth in eiglit years- the same individual at 50 years 
having only been able to make an inch in 20 years. 

In the accompanying table No. 6 stump shews 28 rings to 
the second inclijsliewiiig that it was long dominated in its youth. 

Judging from the ring countings winch have been made iu 
the Nalkery forest, the best teak forest in Coorg, it must take 
250 years to make a first-class sized tree 6 feet in girth at 
5 feet from the ground. In a plantation, the same size would 
probably be attained at little more tham half the age, or say 
150 years. In the plantations in the hot steamy climate of 
Nilambur, this size will, judging from the growth, hitherto 
be attained at the age of 80 to 90 years. 

It is burnt down when young by forest fires, often year 
year, only to send np a stronger shoot each time, till at last 
it gets above the fire^s reach. After this it is little affected by 
them, until tliey pass their maturity, when the fires gradually 
eat into them at the bottom, but so gradually that as a rule 
the tree at lengtli succumbs to decay from the top. Insects 
sometimes attack the young brauches of teak plants rai^MjS 
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5^’ooded rifigs on them, making them look as if sirnng with big 
beads ; two or three such are often seen on a branch. It is not 
apparently much injured thereby, but tlieir presence pro- 
bably denotes an unhealthy state of the tree. Young plants 
are sometimes bored in the stem by grubs ; this . is ternedied 
by cutting down the bored stem, and is not sufficiently general 
to do much damage. 

Deer and cattle do little damage to young teak in the forest. 
Cattle boys do more damage in mischief than tiieir cattle. 

In para« V it has already been stated that teak is very mnoli 
averse to direct cover^ even of the lightest. It grows lanky 
and crooked, but recovers itself when disengaged. With our 
other hard woods, if started at the same time and kept free of 
rapid growing soft woods, it can take care of itself fairly well. In 
mixed forests it often becomes dominated by the soft woods, 
as also by some of its companion hard woods, such ns 
Pte<N)carpu8 marsupium and Terminalia toinentosa^ which 
grow to a greater height. Its growth is much retarded thereby, 
but it is long suffering, and having lasted out its tormentors, 
makes a fresh start. 

It is generally found in mixed forest with Terminalias, 
Pterocarpus marsupium^ black wood, &c., but often a clump of 
teak trees is found in the forest. Sometimes in high forest 
an area of two or tliree acres is seen full of* teak, with here and 
there a tree of another kind. 

A few instances of this sort are to be seen in the Nalkery 
forest in Coorg. In some parts of Mysore there are coppice 
forests of almost pure teak. Here the superior coppicing pro- 
perty of the teak, its ability to withstand fires, and the respect 
with which it is treated by the natives as a reserved tree, have 
left it in sole possession. 

XI. — Results of experience hitherto gained regarding 
ITS artificial cultivation. — Attempts to raise teak in the 
forest by direct sowing have always been lamentable failures, 
and appear to lead to nothing but disappointment, loss of time 
and money. 

Planting.-— The best way to raise the plants is to make 
nurseries in February and put down the seed in the beginning 
of Marofa, and water profusely. 

The seed must be steeped in water for 48 hours before being 
put on the beds. It is necessary to put down a very large 
quantity, as only a small portion of it germinates. Tlie beds 
should be carefully made with a diminutive wall all round them, 
three or four inches high, to keep in tlie moisture to a certain 
extent, otherwise Uie surface of the nursery would dry up again 
as soon as the watering was left off, the season of year being very 
hot and dry. The seeds, if well watered, germinate in three 
^eeks, and by the breaking of the monsoon many plants are 
four inches high and ready to plant ouL 

The plauts should then be put out in pits one foot deep at 6 or 
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6i fpet nparfc, wJjicli liave been ready prepared. Planted at fnr-^ 
tber distances than this the youn^ plants take a long time to close 
lip orer the ground. 8x8 feet and 10 X IG feet have both been 
tried in Coorg, tlie result being an enormous crop of weeds on 
the ground, which has to be continually fought against at 
great expense, in wliieh the teak plants grow in a langnisli- 
ing way. At Milambur 6^ feet x 6^ feet is said to be the best; 
distance, so that in Coorg probably 6 feet X 6 feet would be the 
proper distance, as it is not such a forcing climate. ' 

In planting out due care should betaken not to injure the 
roots, and the plants should in no case be liandled by the naked 
hand more than is necessary. They should, when taken out of 
the nursery, be placed on a piece of bark and carried on it to 
tlie pit. The workman then thrusts his left hand into the 
middle of the pit, which has been previously filled with soil, 
and makes a wedge-shaped hole in the soil. He then takes 
a plant np witli his right band and transfers it to his left whidi 
he has kept iipriglit in the pit, and keeping it in an erect 
position with tlie tliiimb of his loft liand, he gently fills in llie 
earth with his right and withdraws his left. He should theu 
press the earth down gently round the plant. 

The whole of the area to be treated should be planted in the 
first burst of the monsoon, and subsequently, after eficli break, 
it should be gone over again, and any vacancies should he filled 
up. 

If this be done systematically, it should require no supplies 
thereafter, and it is always unsatisfactory to have to supply 
vacancies a second year. 

Another great secret of success is to have a perfectly clean 
felling. 

In most of the old plantations in Coorg jungle trees were 
left iiere and there, wliich are now a source of great annoyance , 
many of them have to be girdled to the heart wood before they 
will die. 

Towards the end of the monsoon the weeds should be cut 
over, and tlie jilants hoed round. 

In subsequent years two w^eeclings will be necessary, until 
the plants begin to close up at five or six years old. 

After tliis it will not as a rule be necessary to do anything 
till the plantation is ten years old, when a thinning should be 
made ; afte*’ which repeated thinnings are required at intervals 
of three or four years, the interval becoming longer as the 
plantation becomes older. Parsimony in weeding in the early 
years is a great mistake ; the weeds should never be allowed 
to get over the plants. If this is attended to, the plantation may 
be said to be established the fourth year. 

In favourable localities, where labour is to be got with 
facility, the cost would probably not exceed Bs. 50 per acre 
for the six years, but iu Coorg, labour being expensive, the coat 
is higher. 
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Report of the Svpbrintbndbmt of Woods and Forests, 
M. LB CoHPTE VaSSBLOT DB RbGNE. 

{fiontinued/rom page 153.) 

III. 

Condition of Well-known Codntribs from a Forester’s 
POINT of view. 

Rrmiirki on tnnna^e. Havin^ sliowu the psrt whicli foppsts play 
ueDtof the foreste of j,, tj,p constitution of cliiniites, we will now, 

various couniries, with . • r.i • 

Btatishcs Ot TieM, ex- !n order tojud^e by Comparison of tlie cir- 

ports and imports of ctims^uuces of the Colonv in relation to its 
tim or in each country, timbered lands, cast a rapid 

glance over the extent of the forests in well-known countries. 

SW£D£N. 

Total area •• .. 51,530,000 morgen. 

Forests . . . . 20,430,000 „ 

or more than 40 per cent, of the territory. The annual pro* 
duction is 1,050 millions of cubic feet. 

The Crown forests have an area of 3,980,000 morgen. 
Production is exceeded by consumption, exportation in- 
cluded ; and the result is the gradual destruction of the forests. 
The Government, however, devotes annually a sum of £12,000 
to the acquisition of forests in order to enlarge the State 
domnin, and thus endeavours to secure conservation of a tim- 
bered area sufficient for the country. 

Norway. 

Total area . . . . 36,784,000 morgen. 

Tlie wooded area comprises between 7 and 12 millions of 
morgen. 

British Isles. 

Total area.. •• •• 76,000,000 acres. 

Forests • • • % • • 1,500,000 „ 

Timber for constructive purposes is produced in the Crown 
forests and in private domains, and is found, to a large extent, 
in quickset hedges, parks, and isolated plantations. 

Dr. Becker estimates that a property which does not possess 
trees, with trunks of various ages, equal in value to twice the 
rent of the estate, is not sufficiently stocked with timber. 

Besides the timber wliich she receives from her Colonies, 
England imports annually from Sweden 6,600,000 cubic feet 
of sawn wood, and also considerable quantities from Germany, 
Austria, and Bussia* 



T&8 CAPS rORim. 


m 


British India. 

The total area exceeds 400,000,000 morgen. 

Besides the timber absorbed by local "eetabHsliments, the 
Foreiit stuff recruit- reserved hy the Government ^iipy 

•() by tweeted BritUh an area of rather more tliau 50 millions of 
Niiu^ morgen^ These forests are managed by an 

administration recruited by means of young 
men selected by the Queen for studying tlie art of forestry at 
the French School at Nancy. These British subjects are not, 
however, provided with appointments until they have shown 
themselves capable of filling them satisfactorily. 

Cyprus. 

Total approximate area •• 1,200,000 morgen. 

Woods and forests . . 200,000 „ 

Soon after taking possession of the island, the British 
Government applied for a French expert to organise the forest 
service there. This officer is now at work. 

Dominion of Canada. 

Total area ... 170,500,000 morgen. 

Forests ... ... 93,200,000 „ 

The rapidity with wliich disafforesting has taken place in the 
country has already caused the gravest apprehensions in certain 
parts of this continent. 

New Zealand. 

Total area ... 31,700,000 morgen. 

Forests ... 5,660,000 „ 

Mauritius. 

Mauritiui. now bo- In this island tliey are replanting with 
ioK replanted. the couvictiou and zeal taught by experience 

acquired at great cost. 

Denmark. 

Total area ... ... 4,400,000 morgen. 

Timbered area ... ... 232,000 „ 

The area managed by the Government is of about 45,000 
Forest agents paid inorgeii. It Comprises cultivatable lauds 
‘ percentage on conceded to forest agents, whose emoluments 

*' take tlie form of a percentage on the profits 

of the productions of the forests. It also includes lakes and 
roads. 

From 1871 to 1875 the excess of importations over exporr 
tations had risen to 1 1 ,200,000 cubic feet. 

Since 1805 Denmark has bestowed serious attention on 
replanting, and since 1864 the Government has pressed for- 
wai*d this work with redoubled and patriotic energy.* 

• Ur, Muller, Frpfewor at tbe A^de»y of Agriculture a»d Forestry, Copeubeg^ 
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Russia. 

To^al area ••• ... 562,795,000 morgen* 

Timbered area ... 224,000,000 ^ 

of wliicli 147,600,000 morgen belong to the State. 

Tlie forests, altlioiigli covering more than 40 per cent, of the 
total surface of the Empire, are very unequally distributed. 
They preponderate in the northern provinces, where they form 
an unbroken belt between tiie polar regions and the 59th degree 
of latitude, but are very scanty in the southern provinces, 
without the possibility of establishing the requisite eqiiilibriiini. 
Moreover, wliile exporting a great quantity of timber (valued 
in 1871 at £2,247,153), the Government has been none the 
less compelled, by sheer necessity, to carry out works of replant- 
ing in the southern provinces. 

France. 

Total area ••• ... 61,395,000 morgen. 

Timbered .area ... ... 9,300,000 „ 

of which 3,488,000 morgen are subject to forestry regulations. 

There are also eight millions of morgen in furze, heath, and 
common brushwood, which do not exercise anything like the 
same influence as trees do, and are considered as waste lands 
from which no revenue can be derived. 

The timber imported in 1878, the last year for which I have 
particulars, represented a capital sum of 220,600,000 francs 
(say £S,824,O0U), exceeding by £7,500,000 the value of the 
exportations. 

France is generally considered as insufficiently stocked with 
timber. 

On the central plateau, in the Ceveunes and on the Pyren- 
nees and Alps, large extents of forests exist. However, the 
English writers, Foibes, Tyndall, and Whymper, give a me- 
lancholy description of our mountains. But the Government 
is pursuing energetically, and with complete success, the re- 
wooding of the denuded parts. The works undertaken in exe- 
cution of the law of 1861), extend over more than 80,000 mor- 
gen, and it is roughly estimated that they ought to embrace an 
area of more tbau 800,000 morgeu, or teu times the area ori- 
ginally estimated for. 

Algeria. 

Superficial area ... ... 72,000,000 morgen. 

Forests (about) ... ... 2,300,000 „ 

Say one-thirtieth. 

Opinions are unanimous as to the insufficiency of the wooded 
surface of this country. 

Tlie Municipal Council of Tlemcen has unanimously adopted 
the conclusions of a report in which it is stated 

You have all remarked, Geullemeu, that yeiars of drought 
follow the detiinberiog which is going on. Numerous springs 
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9 re dried up, and the yield of those which we so much admisedj 
and which used to supply us witli abundance of water> has 
diiniuished by one-half. With respect to France^ it is gene-* 
rally acknowledged in theory, as well as a practical necessity, 
— as much in regard to climate as in view of keepi^ up a 
supply of wood for fuel and for constructive purposei — that 
vne-fifth of the area of her territory should be reserved for the 
culture of forests. We may therefore admit, without laying 
ourselves open to the charge of exaggeration, that in Algeria, 
on account of its elevated temperature, hot winds, and the ari- 
dity of the neighbouring countries, the timbered portion should 
be increased to oue-fcurih of the total area.’’ 

Cochin China. 

Total area ... ... 6,540,000 morgen. 

Timbered ... 930,000 „ 

Say 13 per cent, of the total area. 

Martinique and Guadaloupe. 

The forests occupy from 20 to 25 per cent, of the total area. 

Belgium. 

Total area ... ••• 3,530,000 morgen. 

Timbered ... ... 564,000 „ 

The importations exceed six millions of cubic feet. 

Ill 1354 the Government promulgated a Forest Code, con- 
taining severe penalties ; and in 1864 established a School of 
Forestry at Bouillon. 

German Empire. 

Total area ... ... 63,372,600 morgen. 

Forests ... ... 16,454,780 „ 

or a little more than a fourth of the total area. 

Forests are regarded in this Empire as an element essential 
to the national prosperity, and are, therefore, conserved and 
treated with scrupulous aud attentive care. 

A law of the Kingdom of Saxony enjoins the State to ac- 
quire all forests of which the public interest demands the 
conservation. 

Austrian Hungary. 

Austrian Cis-Lithuania. 

The north-western region, comprising Bohemia, Moravia, 
Silesia, aud the plain which occupies the left bank of the 
Danube in Upper and Lower Austria — that is to say, the rich- 
est and most populous provinces of the kingdom — is a country 
whose forests occupy 29 per cent, of the total area.’^ Here,^^ 
says Mr. Wesseley, is a community of pre-eminent intelligence 
in whose midst forestry societies flourisli ; where the forests, 
ii'stead of being stocked, as those of other parts of the Empire, 
with the species implanted by nature, are composed of the 
varieties which the hand of man has substituted for tbens. The 

32 
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latter have been planted partly on account of their complying 
more satisractorily with the demands of consumers, but chiefly 
on account of their superior value from an investor’s point of 
view. It may, therefore, be said that in this region the forests 
are the work of man in a sense similar to that applicable to 
agricultural or industrial productions. Several railway com- 
panies use wood as fuel in their locomotives.”* 

The forests of Austrian Trans-Lithuania have not been ex- 
Austrian Trans- amined sufRciently for us to state their area. 
Lithuania. This region, however, is abundantly stocked 

with timber. 

The excess of exportations over importations amounts to 
£2,335,100; nevertheless, Austrian Hungary, with all its 
wealth of timber, is none the less compelled to carry out works 
of replanting. 

The coast region, from the Duchy of Gorz and Istria, to the 
southern extremity of Dalmatia, including the slopes of the 
Alps abutting upon them, was formerly flourishing and fertile, 
inasmuch as it was protected by fine forests, whence the 
Romans, and subsequently the Venetians, obtained timber for 
ship-building. But abuse of pasturage, reckless felling, and 
grubbing up, have caused a large portion of these forests to 
The “Karst’* De- disappear, and the region has been transform- 
lert, how caused- ed into the stony and sterile desert called the 
Karsty with some few and thinly-wooded patches scattered over 
it like oases. Great efforts are being made, however, to re- 
plant this region, t 

Spain. 

Total area .. ... 68,140,000 morgen. 

Forests ••• 5,930,000 „ 

of which a portion is brushwood. 

The quantity of timber is notoriously very insufficient, and 
an Act, dated 11th July 1877, provides for replanting, which 
operation is eutrusted, like the administration of the woods, to 
the Corps of Ingenieros de Montes, recruited from the Forestry 
College at the Escurial. 

Italy. 

Total area ... .. 34,418,880 morgen. 

Forests ••• ... 4,712,000 „ 

In Italy also the necessity has been proved for extending the 
timbered area; and in 1877 a law was passed, designed to pro- 
tect the forests, and to give an impulse to works of replanting. 

Greece. 

Total area ... .. 6,046,000 morgen. 

Forests ... ••• 950,000 „ 

Say 15 per cent, of the total surface. 


* Report made on the Vienna Exhibition hj Professor Mathieu. 
t Report bj Profeisor Matlueu on the Vienaa Exhibition, 1874. 
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Roumania. 

Total area ... 17,790,000 morgen. 

State forests ... ... 950,000 „ 

1 bave no exact data of the extent of private forests. 

These particulars have been collected by M. B. de la Grye, 
French Forestry Expert, charged by the Government of Bou- 
niauia with making a reconnaisance of the forests of the 
country. 

Turkey in Europe. 

Total area ... ... 31,400,000 morgen. 

Forests ... 1,657,000 „ 

Turkey in Asia. 

Total area ... ... 145,000,000 morgen. 

Forests ... ... 3,284,000 „ 

These extents have been estimated by M. Bricogne, Forest 
Expert, whose services the French Government had much 
pleasure in placing temporarily at the disposal of the Ottoman 
Government. 

United States of America. 

I have not, at this moment, documents sufficiently precise to 
enable me to give figures. The data of those, however, which 
I have before me, show America to possess very rich forests ; 
but she is considering what measures should be adopted in con- 
nection with the decrease of her timber. Several of the States 
have passed laws for securing the replanting of their 
territories. 

From this cursory examination of various facts, it will be seen 
Very small extent of that cveu those Countries, possessing the 
foresu in Capo Colony, fewest forests, are much better wooded than 
the Cape Colony is, even if my estimate of its timbered area 
Indigenous timber. Were too low by one-half or more. But the 
Colony possesses excellent kinds of indigenous timber. 

The small quantity of forests which it includes would suffice, 
Present forests of if properly Conserved, improved, and en- 
the Colony naight uu- larged, as regards the present, for the 
supply its present requirements oi a population still lew m 
number relatively to the extent of its 

territory. 

Excellent nature of Finally, the exceptionally good nature of 
soil and prospects of peuders Buccess Certain if the work 

access in rep anting. planting the mountains and the sandy 

coasts is undertaken with determination. 

Blit the development of the Colony is, at this rate, like the 
idea expressed in these words : — Forests precede a population 
and deserts follow it/' 

{End of Part II.) 
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PART III. 

RECOMMENDATIONS. 

Examinaiion of The Colony possesses Tery few forest in 
Crown TorestB. Comparison with tbe extent of its territory. 

No time should be lost in examining with the greatest care 

Survej of Crown all those portions of the forests which be^ 
forests, lojjg to the Government, and, in condncting 

such an examination, to make a classification of their contents ; 

Conwrvation ur- and they should also be surveyed by making 
genti j necesaarj. ^ the uniimbcred area necessary for 

tlieir maintenance, while steps should be taken as soon as 
possible in regard to most active measures for ensuring tbeir 
conservation. 

The question of ownership, should be decided witbont delay. 

Question of owner- at least in SO far as concerns lots in litigation 
Bhip to be proinpilj Jn order that the true owner, whoever he 
® ‘ may be, shall be able to look after his own 

interests, in tbe case of a private pro})erty, as well as for the 
public interests in that of property vested in tbe Crown. 

By a practice analogous to that recognised as necessary in 

Pureh..e of forests. Sweden, in the Kingdom of Saxony, and 
also in France^ if, in the recently annexed 
territories, such as the Transkei, for instance, or elsewhere, 
there are forests, endeavours should be made to acquire them ; 
this being the only means of preventing tbeir spoliation, and 
ultimately their complete ruin and destruction. 

Keason for conse^ The Crown forests ought to be conserved 
foreeu Crown improved with all the more care on 

account of tbeir limited area. Tbe chief 
cause of their destruction is fire. 

In order to preserve the forests from fire, it is necessary, first. 

Preservation from to dear the borders of the forest by burning 
in w’inter tbe grass which covers the ground, 
as is now done by Captain Harison. 

Clearing away hi the Second place, we must dear the 
forest by removing the d^ria of felled trees.* 

Tbe next step will be to cut, at intervals of about every 200 

Fire.pathi. to arrest yards, paths which will serve the double 
progresa of aames. purpose of arresting a fire, and of facilita- 
ting the removal of timber, while at the same time contributing 
to the proper surveillance and control of the forest. 

Finally, there should always be a sufficient supply of seeds 

Stock of eeeds and in Store and of plants in nurseries, in order 
plants. that as soon as tbe ground has cooled the 

burnt tracts may be rejdanted. 

a Waggons and oxen should be placed from time to time at the disposal t>f Caplain 
Harrison, to enable him to clear the districts where timber has been felled The 
proceeds of the sales would more ihaa cover the interest on the capital expended. 
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It will be necessary to decide whether the foregoing^ measures 
Crown forests on are legally applicable to Crown forests 
private farms. Situated iu the midst of farms^ as well as to 

those in locations. 

It will hare to be determined also if it is necessary to intro- 
Leffislation on duce an Act embodying preventive measures^ 
Forestry matters. Betting forth responsibilities, enabling re- 
pressive measures to be enforced, and supplying the void w'hicli 
now exists in our colonial legislation with regard to forests. 

Our forests are far from producing, either in material or in 
Present general money, such results as the active nature of 
management. the growth of trees aiid the consumption of 

the Colony would lead us to infer is the case. 

Investigations must be made into the age at which the trees 
may be felled, and into the capability of each forest. 

Special instructions Special instructions should be drawn up 
for each forest lot. this subjeot in regard to each forest lot. 

Among the species which stock the forests two kinds alone 
■Demand for stink- are very much sought for, viz., stinkwood 
wood and sneeiewood. conservation of the Kiiysna, and 

sneeze wood in the Eastern Districts. 

Objection to li- The system of felling by license has a 
cense system. tendency to cause these two woods to dis- 


appear. 

In order to increase the production iu material and money. 
System of sale of and to keep up the supply of the foregoing 
Btinkw^ood and sneeao- valuable species, the Ordinary fellings slionid 
bo rated or assized according to the limited 
areas on which the material for disposal and that reserved shall 
have been previously noted, clearly indicated, and invariably 
marked. The part of the forest destined for felling should be sold 
at so much per foot by public auction, in order that the felling 
may be made conformable to the clauses of the conditions of sale. 
In cases where existing circumstances may not render a 
K«triction. regard. Sale immediately desirable, agree- 

ing sale and felling of mcuts for felllug should be made upon 
Mcezewood and stink- conditions as near as tnav be to those of 
public sales, or licenses should be issued with 
due regard to the defined contents and under similar conditions, 
or the Government itself might undertake the felling. 

Thus, by following one or other of the foregoing modes of 
procedure, we should eventually arrive at the best system of 
selling by public auction. 

As a temporary measure, at places where there will be large 
Fuisimont of Con- contracts in course of execution, endeavours 
*^®®^** should be made to arrange with the con- 

tractor reasonable conditions for the extraction, on his own 
account, of timber which, in the interests of the forests and of the 
public, should be removed. 
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At the same time a certain number of the superfluous and 
Decayed wood, re- decaying trees^ scattered over various dis- 
^ tricts, should be noted, marked, and sold, or 
cleared away, either in independent lots or in groups. 

Forestry operations should be conducted in such a manner as 
stink wood and to encourage as much as possible the repien- 

to cheri^hfd^^^^ ishing diffusion and growth of stinkwood 
and sneezewood in their respective districts. 
It being a principle that those who cause damage should 
Stipulations in fei- make it good, and as felling always causes 
ling licenses. . Some waste in the forests, contracts made 

with purchasers, contractors, and licensees should always stipu- 
late the number of working days allowed, in order that the 
Conservator may utilise tliese days in the manner most advan- 
tageous to' the interests of the public. 

For the purpose of facilitating the removal of the timber, 
Transport of timber, and Consequently its sale, waggon-roads 
should be constructed in all the forests where 


practicable. 

A movable section of the Decauville Portable Tramway'**' 
should be available for each forest, and, 
orta 0 ramways. along the fire-paths branching out 

from the waggon-roads, would thus form feeders to these main 
roads or base lines of communication where felling is going on. 

Whenever a new road has to be made through a division or 
Clearing for new district containing forests, the departments 
roads; co-operation of Qf public Works and of Woods and Forests 
departments. should co-operate in order to ensure that, in 

clearing away the trees, the felling of timber should be strictly 
limited to as much only as is absolutely necessary for the exe- 
cution of the work. 

Sawing-mills should be constructed near w’ater-courses, and 
Sawing-miiis with could use the Water as their motive power, 
waterpower. points situated between dis- 

tricts where much timber would be sold in small quantities ; 
and at stations, whence it could be forwarded to other parts of 
the country. 

In order to ensure the replenishing of the stock of trees, 
Kurseries for re« & Durscry should be established in the 
pleniihing forests. vicinity of every district where felling is 


* The ** Porteur Decauville” is a small portable railway, patented in France, England^ 
Austria, Belgium, Ac. 

It took the First Gold Medal at the meeting at Galway ; and the inventor received 
the Cross of the Legion of Honour at the Universal Exhibition of 1878. 

The line is composed of a series of sections of single lengths from 15 to 16 feet 
long, weighing from 110 to 120lbs., each capable of being put in position instau* 
taneously without addition of cross pieces (or sleepers) of any sort. 

The width of the way (the gauge) is from IS ioohos to 2 feet ; it costs at the 
factory from 4s. to 6s. the yard run. Waggons (carriages) adapted to the transport 
of wood, for earth works, and transport of supplies of all sorts, Ac., are mhOttCaotured 
at the same factory. 
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on ; snd particular care should be bestowed each year 
upon collection of seeds of the best kinds. 

As regards the plots of ground to be planted in, tlie work 
must be carried on, according to circumstances, either by 
sowing or by planting ; and there should be special instruc- 
tions issued applicable to each lot. 

In the divisions of George and of the Knysna, in dfeter- 
Immigrant allot- mining the land to be allotted to immigrants, 
the basins in which water-courses take their 
rise should be reserved, as well as the slopes between which 
they flow, and, along the sides of the hollows, ii zone of a 
Goyernment reser- breadth sufficient for the proper protection 
vations on above. Qf glopes. Co-operation between the 

Immigration Department and that of Woods and Forests would 
_ , , , ensure the carrying out of these arrange- 

epaning an a. ments. I have reason to believe that the 
cost of replanting per morgen would not be excessive. 

In the first place, the Government still possesses sufficient 
land in the districts wliere re-wooding is most necessary, so 
tliat, for a long time to come at least, there would be no neces- 
sity to employ in the purchase of suitable land any large por- 
tion of the funds set apart for that purpose ; while in many 
places plantations by seeds, protected from fire and from cattle, 
would suffice for the formation of new forests. 

In every case it is urgently necessary to provide for exami- 
Eiamination of nations from a forester’s point of view, the 

forest lots and reports results of siicli examinations being embraced 
thereon, before sale of . ,, , ,, i 

Crown lands; and m Special reports, auu always nencelortti to 
reasons for so doing. precede the public sale of Crown lands. 
This course furnishes the only precaution possible against the 
sale of land on which reforesting is desirable ; and this should 
be done whether any forest exists on the land or not, so that 
no necessity should arise for sooner or later purchasing lands 
at a price fur in excess of their actual value. 

In order that this precautionary measure should not too 
Ckssiacatinn of much embarrass the sale of land, these ex- 
Crowa land lots. aminatioDs should be first made with regard 

to surveyed lands, and afterwards of those lots on which sur- 
veys are in progress, classifying the Crown lands under pieces 
which should be reserved for wooding, and those which should 
be sold. 


Forest land deserib- Under the head of “ Forest Land’" should 
ed in detail. classed the following 

Ifif,— Ground devoid of vegetation, and situated on the sum- 
mits or slopes of mountains, extending to a level to be ulti- 
mately fixed for each division. Care should also be taken to 
specify those parts of the soil where forests are considered 
necessary as giving shelter from wind, and becoming conden- 
sers of atmospheric moisture* 
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^nd . — All ground having steep slopes, and those subject to 
erosion by water ; and particularly those covered with dihT%» 
of rocks, and shifting earth liable to be carried away to the 
mouths of rivers. 

3rrf. — Belts of land on which trees would be useful to protect 
the soil against erosion by rivers and torrents. 

4^A,— Lots necessary to form in each natural basin a wooded 
surface sufficient to control the action of water along their 
sides. 

hih . — Tracts which should be wooded in order to protect the 
dunes and the coasts against the encroachment of sand and the 
injurious consequences of wind. 

— Ground which may be specially adapted for the growth 
of stinkwood and sneezewood, in order to satisfy the future 
needs of the Colony as regards these two valuable kinds of 
timber. 

Itli . — Ground surrounding railway stations and platelayers* 
cottages, or traversed by the different lines of railway.* 

8^A. — Ground, which can bo most easily wooded, in loca- 
lities where there is not, within a radius of 35 miles, a 
sufficient number of lots reserved under the conditions already 
stated with regard to timbered forests, occupying at least a 
tenth part of the territory, whose needs with regard to timber 
require to be satisfied. 

The formation of pine forests from seeds should be tried 
Bepianting of those localities where only firewood is 
'Bwhen. at present produced. Special instructions 

should be laid down for each lot. 

Trees used in manufactures, the olive, mulberry, oak, cork, 
Experiments with &c., should be tried on lots which appear to 
various kinds of trees, suit them, aod wliicli could be Subsequently 
let or alienated without iujury to the forest. 

A piece of ground should be selected on the flats, for making 
Land on the flats experiments with trees whose introduction 
for experimental pur- would be profitable, where we could watch 
their growth, study their characteristics, and 
observe, also, the effects of the treatments applied to the 
various kinds found in different parts of the Colony. 

In Europe such plantations are held in very great value. 

The German Empire alone possesses seven forest nurseries. 
According to Dr. Baron de Seckendorff, Director of Plantations 
in Austria, and founder of the Plantation at Vienna, the object 
and usefulness of these establishments are thus described : — 
^^The object of these forest nurseries is to proceed with 
Forest nurseries- method and perseverance in experimental 
eimB and objects. forestry, and to make observations with a 


* In pursuance of Besolution No. 8 of 1880, of the Honourable the Legislatire 
Council. 
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view to ascertain the practical and reasonable principles on 
which forest operations should be applied to the conditions of 
n country, as well as to discover and make known the influence 
which forests exercise on the physical economy of a country^ 
upon its soil, and upon its climate. 

‘'The means of creating, conserving, and profitably dealing 
with forests are to be studied ; also their extension, and the 
different inodes of tlieir cultivation, in order to discover the 
enemies of the trees, such as insects and fungi; and what means 
should be adopted to exterminate them. The machinery, tools, 
and contrivances for transport, necessary for the working of 
timl)ei* forests, must also receive attention. Another object is 
to obtain suitable outlets, and to discoYer the best processes 
for the utilization of the productions of the forests. In one 
word, these institutions toke the initiative in all researches, 
with the view of drawing from the forests, with the minimum 
of expense and labour, the maximum of profit, and thus to 
aucineut the public revenue/’ 

From a climatic point of view forests are absolutely neces- 
Locality for creation sary on the mountains extending from 
of necessary forests. Koiiisber^ to Compasber^. It is there that 
a great many of the rivers of the Colony take their rise ; and, 
moreover, if the north-west winds reached the Karoo after pass- 
ing over forests, they would very probably pour down on the 
dry plains a larger quantity of rain. 

Planting the mountains of the Kareeberg would exercise a 
Planting of sandy salutary influence on every portion of the 
divisions of Fraserburg and Victoria West, 
comprised between this chain and the Nieiiwveld, as far as 
Prambarg. The westerly winds would be cooled, and would 
bring more rain, if the sands on the Western Coast were planted.* 
Finally, plantations on the heights, destitute of timber, 
Planting along wliich Command the banks of the Orange 
banks of tbe Orange river along a portion of its course, would 
cool and moisten tiie north winds to the 
advantage of the wliole country. 

The planting of tlie mountains and of their slopes, combined 
Effects of planting with similar operations on the edges of 
the mountain sides streams, wolild bind the soil together; while 
and sandy dunes. plantations on the duiies would fix the 

sands, and then, at no remote date, perhaps, the mouths of 
certain rivers, now closed, would become practicable for navi- 
gation. 

I do not hesitate to recommend this work to the most earnest 
ifouotainoas looalitj cousideratioii of tlie Govern men t. I am 
recommended for of opinion that it shouId be Commenced on 
planting. mountains situated to the south of Beau- 

* 1 hnve described, in a pamphlet on the Sandy Dunes of the Coubre, the entire 
process of fixing sands. 
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fort ; and^ I believe^ having already made an examination of 
these districts^ and from particulars gathered on the spot, that 
there is every prospect of success in carrying it out. I am 
supported in this opinion by Captain Harison, with whom I 
ha'^e conferred at length on the subject. 

With regard to the ways and means of creating the funds 
Funds to be pro- necessary to be provided for the expenditure 
Tided by alienation of which an undertaking of this nature would 
Crown land lots. necessitate, I think they could be partly 

furnished by the alienation of lots, smaU in extent (say 10 
morgen), of Crown lauds, wdiich, for this purpose, might be 
sold in detail. Large tracts of these lands exist in the portion 
of tlie division of Humansdorp, known as the Tzitzikama. 

An alienation under these conditions would satisfy the needs 
Advantage of above of many people ; would encourage the for- 
alieniitioii. mation of small holdings entirely cultivated, 

in lieu of large undefined extents of pasture lands periodi- 
cally burnt ; would attract to the country a numerous 
population, and would produce a considerable revenue for the 


Treasury. 

If, as" I have been told, the woods of the Colony have been 
Utilisation of tim- properly tested, the results of these tests 
bor. should be searched for. If necessary, fresh 

experiments should be made, in order to confirm and verify 
the former. 

Wlien the value or worth of these woods shall have been 
officially and indisputably determined, they should be employed 
in colonial public works for which they possess the requisite 
qualities. Care must be exercised, however, that the trees 
are never felled out of the proper season. We should follow 
the system of conservation which prevails in Europe. 

In order to render popular in the Colony the use of certain 
Teitiales for popu- timber hitherto but little used, 

lansiiig use of the though of acknowledged good quality, it 

Colonial woodf gene- might perhaps be better to dispose of on 

account of the Government, and in market- 
able sizes, a certain quantity of properly selected timber, which 
should be sent to the principal markets of the Colony for the 
purpose of being publicly sold. 

There is scope for inquiry as to whether tlie branches of 
Manufacture of the trees cannot be profitably converted 

charcoal. into charcoal. 

In order to conserve and improve the forests of the Colony, 
and to increase their production for useful 
* * purposes, as well as to create the timbered 

surface necessary, officers should be appointed for this work, 
and there should be an organisation to render individual effort 
efficacious by means of co-o))eratioQ. I think that such a 
stuff sliould be gradually organised. 
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The divisions of George, the Knysns, and Hnmansdorp, 
Forest conserration Constitute the CoDservatioQ District of the 

oftheKnyana. Knyslia. 

The Conservator, Captnin Harrison, has indeed done all that 
Operations of Capt. he has been able to accomplish, under the 
Harrison. circumstances in which he has been placed, 

towards protecting the forests entrusted to him. He has care- 
fully followed the instructions contained in the Regulations so 
as to insure felling the trees at the proper season. His efforts 
have been attended with no great results, because the system 
of licenses does not allow of them ; but bo has, nevertheless, 
made efforts to localise the felling of timber to places where 
supervision was possible, and also for the removal of mature 
trees from the open sections. He has prevented the total dis- 
appearance of stinkwood from ’certain lots by forbidding the 
waste of this precious and rare kind for purposes for which wood 
of less valuable species are suitable. 

He has rendered real service by insisting on the use of colo- 
nial woods for sleepers and telegraph poles. 

He has busied himself in keeping woodcutters employed 
around the forests. 

He has shown true discernment in the recruiting of his staff, 
being aware that the functions of ranger cannot be properly 
discharged except by respectable men drawn from the labour- 
ing classes, who will not endeavour to escape from the hard 
daily work which their occupation necessitates, and having the 
degree of intelligence and the information necessary for the due 
discharge of their duties. 

He possesses a thorough aquaintance with the woods, climate, 
and soils of the districts. He has experience in tlie service, 
and instead of confining himself to running in the usual groove, 
he has not ceased to search for improvements and to recommend 
them. 

Whenever his assistance may be required in making the dis- 
positions necessary for the management, improvement, comple- 
tion, and extension of the forest scheme of this district, I have 
no doubt that his experience will be very useful, because ex- 
perience is combined in his case with a mind amenable to all 
progress. 

At present it appears necessary to appoint an additional 

Additional ranger ranger ill the Forest Conservation of the 
for Knysna forests. Kuysna, in order to supervise the felling 

Mr. Dunn’s contract, locality where Mr. Duun is preparing 

the 500,000 sleepers comprised in bis contract. 

The omissions and absence of co-operation in the forest 

_ service of the Eastern Provinces have been 

EMUn. proTioc. 
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Before undertaking; in tliis district wimt is necessarv for the 

Pupprior fore»t offi- Conservation of these rapidly-decreasing 
cor, Appointment of. forests, it is absolutely essential that a 
superior forest officer should be appointed for the purposes of 
centralising; the correspondence, adiniiiistering the primary 
preservative measures ay-ainst fire, ns well as against the un- 
seasonable destruction of young saplings and felling of 
timber ; and to initiate investigations as to the durability and the 
felling of the timber, together with the capability of the forests. 

Qualification! of This officer should possess the following 
above officer. qualifications 

A knowledge of timber ; 

A knowledge of the country ; 

A knowledge of the laws of the Colony and of the regula- 
tions of its Civil Service. 

He should be of such age, education, and social position, 
as would permit birn to associate, on equal terms, with Civil • 
Commissioners. 

He should possess sufficient activity to enable him to make 
the extended investigations iu the forests which bis duty 
demands. 

As has been remarked before, a ranger at Kieskama Hoek, as 
an Assistant to the Conservator, would be of great service. 

A third functionary is indispensable to the Colony, for the 

Officer for replant- replanting Oil the flats, for those 

ingr and general for- to be undertaken at Beaufort, for the planta- 
eetry work. ^ continued there, and for general 

forestry service in the Western districts. 

In iny opinion, for the purposes of determining the yield, 

Employment of a and making an inventory of the material 
brigttoier forests, and for stimulating the acti- 

vity of the other branches of the service, it will be necessary 
to procure the assistance of an experienced forester, from the 
class of head-ranger (to be Bt 3 'led Sub-officer, or Brigadier, 
of Forests”), bsving a tliorouglily practical acquaintance with 
all the details of forest work, and able without delay to set the 
staff of colonial rangers at the work which forestry operations 
and fellings of timber for sale render necessary, including sur- 
veying and levelling. 

An assistant of this class was given in 1866 to every French 
agent charged with the survey of the torests of Turkey ; and 
in this country, where it is necessary to establish a regular and 
permanent system for nil the details of the Forestry Depart- 
ment, sucli a course is even more essential than it is else- 
where. No time, therefore, should he lost in satisfy ing this 
want. 

This organisation, when completed, will suffice for initiatory 

OrganiEation of ibt measures ; but as soon as the mode of fell* 
forestry stair. fog 1 ,^ agreement shall come into vogue, 
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and the execution of forestry works, in addition to those proper 
to the conservaMon, improvement, and development of the 
forests, simll be decided upon and commenced, each superior 
officer will evidently need capable assistants, similar to those 
who are trained to assist heads of service in India, and who 
will in course of time take their places. 

It has long^ been acknowledg^ed everywhere that in order to 
take care of the forests we require officers who will study the 
trees from an economical point of view, as scientists and 
botanists do ; who understand the cause and principles of 
growth and decay; who can prove, by demonstration, the 
experiments they make, and at the same time justify an axiom 
by expel ience ; and who will be competent to direct works in 
connection with felling and replanting. 

The British Government, as the result of experience, has 
TrainiDg of forest come to the coiiclusioh that the best train- 
ing is given in the School of Forestry at 
Nancy, and has entered into an arrangement with the French 
Government, bj*^ virtue of which each year a certain number 
of young men are selected to pass through the curriculum 
of that school. During their stay at Nancy they are under 
the charge of Colonel Pearson, formerly Conservator of the 
Forests of India. 

I would submit that the Cape Government should, without 
^ , , delay, select four young men in the same 

Colonial young men { p -i.* i 

recoraraendod to be manner as 19 done by the British Govern- 
tiHinodiii Franco for xneiit ; aiid siiice they would be, as colonists, 
lorostry wor , c. British subjects, it would suffice, I imagine 

according to the terms of the existing arrangement, to nego- 
tiate with the British Government to this end, in order that no 
obstacles or delays may intervene. 1 consider this step as 
the best possible that can be taken in the future interests of 
the Colony. The session of the course at Nancy usually 
opens early in November, and the duration of the period of 
study is from two to three years. There is, therefore, not a 
moment to lose if advantage is to be taken of the ensuing 
scholastic year. 

. In France, forest officers are exempt from 

dered'Ty Uel military service, strictly so-called, but they 

paitment of Franco, constitute an auxiliary army corps, which 
rendered eminent services during the inva- 
sion.* 

1 think that a similar organisation could be made as regards 
the Forest Service of the Cape Colony. 

{End of Part 111 and of Report.) 


• See the commendatory remarke of the Duo D’Aumale, with roforonoe to the 
Baaaine Trial, and the letter from General Gambriele. 
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CONCLUSIONS. 

Puintninir up of general view of the course thus 

operations recom- i j * i i i 

mended. marked out comes under tljree heads. : — 

1st , — The application of the best possible treatment to the 
existing forest lands. 

2nd . — The introduction of timber trees among the bushes. 
3rd . — Planting trees on lands where forests are necessary. 
These three measures, pursued with energy, confidence, 

Bnd.tobe«tt.ined. and perseverance, will lead to ’the following 
results : — 

— To draw from the Colony itself all the wood necessary 
for its own consumption. By this means an annual sum of 
£500,000 or more will be expended here instead of as at 
present, paid to foreigners ; this is borne out by the Custom 
House Returns of Importations, and will, without doubt, lead 
to a greater increase of wealth in the future, in preparation 
for becoming a wood-exporting country at a time when wood 
will he more scarce in other parts of the world. 

2nd , — To regulate the water-courses, and render drought, 
from which uuder preseut conditions the Colony suffers less 
frequent. 

8r<i,— As a consequence of these two effects the develop- 
ment of colonization will be powerfully helped forward. 


tjachittig af at the %»tral 

fjtira itttt. 

Forestry being an art founded entirely on the observation 
of natural pbenomeua and the correct application of principles 
deduced therefrom, one of the most certain tests of a forester's 
aptitude for bis profession is evidently the composition of a 
pajier on some sylvicultural subject, to which he has devoted 
special attention. Accordingly, at the Central Forest School 
at Debra Dun, it was decided to require the students, who were 
just completing their probation during the past session, to 
write an original essay on some subject selected by themselves, 
the essay to form an integral part of the final examination in 
forestry. This decision, for reasons w'^hich could not be helped, 
was only communicated to the students a fortnight before the 
examination, so that they had not the advantage, almost 
indispensable it must be admitted, of having previously fol- 
lowed out a connected series of observations all bearing on the 
one subject selected. Nevertheless, the essays are, I think, 
a fairly satisfactory proof of the progress made by the men, 
and as they will not only serve to give to the general public 
some idea of what we have been teaching at the Central Forest 
School, but at the same time also help to show to lodiaa 
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foresterp, the class of men we are preparing^ for the sub- 
ordinate grades of our department. 1 send you selections from 
tliem for publication. 

Critical readers will please to remember that these men form 
the first batcii, who have gone through the entire course of 
instruction followed at the school; and that it is not from among 
the alumni of our Universities, men possessed of a high degree 
of general culture, that we can draw our recruits. 

The men are all natives, and it would hence be supei'fluous 
for me to add that English is a foreign tongue for them. 

The matter concerns us much more than the style and phrase- 
ology. I have, therefore, corrected the language of the 
extracts in so far as to make it intelligible English : the sub- 
stance remains unchanged. 


THE DRY RAKHS OF THE PUNJAB. 

By Daulat Ram Bimbhat. 

The word Rakh is a Panjabi word, derived from Sanskrit 
Balcah^ which means some thing reserved or protected. 

Formerly all the villagers, who lived inside, or in the vicinity 
of the rakhs, were permitted to pasture their cattle free in the 
rakhs ; but since the Forest Department has come into exis- 
tence, grazing dues are levied. 

I would confine my remarks simply to those rakhs, wdiich 
go by the name of Bar, and lie between the rivers Havi and 
Chiuab, between parellels 31° and 32^° of North Latitude, and 
71° and 73° of East Longitude. 

This tract of land lies in the arid zone, where the rainfall 
does not exceed 15 inches. The fall diminishes as we go south- 
west. For instance, a little beyond Mooltan, it is only 7 inches. 

We are here in the alluvial plains of the Punjab. Crossing 
the Ravi from Lahore, we find the soil at first free and quite 
moist from sub-soil percolation ; wells can be easily sunk, and 
at little cost. As we go further, the laud rises slightly, the soil 
looks fertile, but is destitute of sub-soil moisture, and agri- 
culture is carried on by means of very deep wells, from which 
the water is lifted wn’th Persian wheels. A single well is sunk 
by several cultivators clubbed together, and each one uses it in 
turn. The scarcity of water is so great tliat the wheels are 
worked day and night. As w^e advance further into the interior 
of the Doal), the depth of the water-bearing stratum increases, 
and the country has almost the appearance of a desert. 

Tlie soil consists of a very Lard clay, which is often saline, 
and rings with a strange hollow sound under the tread of horse 
or man. As all the vegetation on the ground consists of a fewr 
shrubs and scattered tufts of grass, witli small trees here and 
there at long intervals, the soil is caked and hardened by the 
direct beat of tbe sun, helped by the continual treading of 
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camels, buffaloes, cows, &c., wliicli roam over it in thousands 
during the rainy season. The clay is so stiff and plastic that the 
footprints of g’oats, slieep and cattle remain faithfully im|)ressed 
in it ; and, when rain falls, the greater portion of it runs off 
superficinlly, very little being able to get into the soil. 

The climate of the tract I am describing is milder than 
that of many other places in the Punjab. The people are 
strong and healthy. 

The chief, as well ns the largest tree, is the Prosnpis spicigera 
(jnnd), mixed with (her), Salvadoraoleoides and 

Cappnris aphylla (karir), and, in some places, where the 
rainfall exceeds 15 inches, with Acacia lencophlcRa (reru). 
There are a few other species besides, which are however of 
little or no value. Even the Prosopia apicigera is, at the best, 
only a moderate sized tree. 

In spite of the hard and stiff soil and subsoil, which keeps 
back or excludes other species, the jand is able to remain easily 
the dominant tree (although a stunted one), thanks to its long 
and strong taproot, which has been known to penetrate 60 feet 
into the ground. The jand thrives best where the rainfall is 
between 15 and 30 inches, and disappears altogether where this 
latter exceeds 40 inches. 

Its small, flat seed is caught in the numerous crevices and 
holes to be found in the clay soil I have already described, and 
is not easily washed away like the large round seeds of Zizy^ 
phiSj Salvadora, and Capparia aphylla. 

The seed is shed in the months of June and July, just before 
the rainy season, and is not injured by the strong heat of the 
sun. When rain falls, it germinates readily, and at once de- 
velops a strong taproot capable of forcing its way into the 
ground. 

Jand is long-lived and long-suffering. Although it is treated 
very badly both by men and animals, wdio cut it down year 
after year, tear off its bark, and nibble off its terminal shoots, 
it still holds its ground. Rai Mela Ram, the great fuel con- 
tractor of Lahore, stubbed out the roots of this tree from his 
private raklis, but an abundant crop of root-suckers took the 
place of the trees that had disappeared. 

Jand is proof to the severest lieat and frost. In the Kot 
Laklipat plantation near Lahore, where the climate is excessive, 
babul is killed down to the ground by frost year after year, but 
the jand flourishes without the slightest trace of injury. 

Thanks to its small leaves, narrow crown, and long tap root, 
the jand has nothing to fear from violent winds, which uproot 
or mutilate many of its companions, especially reru {Acacia 
leucophlm.) 

The seed of the jand possesses great vitality. I once sowed 
some seeds which had been gathered two years previously, and 
kept without any care. They bad been heaped up on a kutcba 
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floor, e^tposed to dry and moist winds. They germinated very 
well. 

In connection with the faculty which the jand possesses of 
throwing up root-suckers, I may say that I have been told 
that it^ may be propagated, like sissoo, by means of 
root cuttings. My experiments to test this peculiarity failed, 
but I am afraid I worked out of season. 

All the peculiarities I have just given combine to render 
jand a gregarious tree. Nevertheless one may ask why, if 
jand is so hardy, and able to flourish under the most adverse 
conditions, the rakhs are so badly clothed with trees. 1 would 
reply as follows : — 

I. These areas have not yet been reserved. The rights of 
surrounding villagers are not defined or settled, and no thought 
is given to the regeneration of the forest. 

II. Grazing is unrestricted. Seedlings are greedily de- 
voured by goats and buffaloes. The young foliage, terminal 
shoots and flower-bearing branches of young trees are torn or 
eaten up directly by camels, while those of larger trees are 
bent down, broken, wrenched or lopped off by the herdsmen 
armed with long pruning hooks. Often the bark is torn off 
right down to the base of the stem. 

III. The ripe seed {Sangar) is gathered, and is a favourite 
article of food with men and cattle. People gather the seed by 
thousands of maunds, and sell them in neighbouring towns and 
villages. The seed collectors have no more mercy for the trees 
than the herdsmen. 

IV. People go into the rakhs and cut how and what they 

like. • 

If the causes of destruction that I have just briefly stated 
are removed, there is every hope that we shall, in time, not only 
see the rakhs densely stocked, but the trees attain the maxi- 
mum size of their race, and not remain as they are at present, 
mere stunted bushes. 

When it is left undisturbed, jand has been known to attain 
a height of 60 feet with a girth of 9 feet. 

Besides this, when in November last I visited the rakhs I 
am describing, on official duty, I came across many ruins of 
cities, villages, tanks, wells, and temples, and noticed, moreover, 
tile dry beds of ancient streams and pools, which at once con- 
vinced me that this part of the country must, at one time, have 
been iu a flourishing condition, and that it had since undergone 
a very sad change indeed. 

Near the village of Mahandai, the bead-quarters of the 
forest ranger, I found a very large dilapidated fort, and not 
bar off the ruins of an extensive city, which, the villagers told 
had once been so powerful that it bad repelled thousands 
invaders from the frontier. The dry streams, \yhicb now 
flow only in the rains, must once have been ' perennial. But 
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now tlio whole region is a vast desert, studded with a few hovels 
of wandering lawless men, who graze herds of cattle stolen 
from the neighbouring agricultural districts. Among them no 
man may wear a turban, unless he has stolen something. 
During the hot weeather men and cattle drink from the same 
pits, the water in which may be aptly termed liquid manure. 

The importance of these rakhs, as fuels and grass preserves, 
is very considerable. They supply all the neighbouring centres 
of population, including Lahore and other large cities, with 
firewood and grass. They sustain a noble breed of cattle, sheep, 
and goats. In them are pastured thousands of camels, which 
mainly carry the Kabul trade. 

1 will DOW say what I know about the propagation of the 
jand. The seed ripens in June and July, and can easily be 
kept, provided it is protected against the ravages of mice, rats 
and insects. 

I myself sow from April to May, and even up to the middle 
of June. In my opinion it is best to sow on ridges. 

Another method followed is to sow on the sides of furrows or 
trenches, which also serve as irrigation channels. The Kot 
Lakhpnt plantation was sown in this manner. The trenches are 
dug 10 feet apart and one foot wide. The soil on the western 
side is loosened, and the seed is sown in a single line, just above 
the height reached by the irrigation water. Germination takes 
place in from ten to fifteen days. Water must be given every 
alternate day until the seed germinates. In no case should 
water flow over the seeds or the base of the seedlings, as (I say 
this from my own experience) death will ensue in most cases. 
Water ought to reach thq seeds as well as the young plants by 
capillarity. In the Kot Lakhpat plantation, 25 acres of blanks 
were successfully stocked by sowing on small mounds round 
which the irrigation channels passed. The earth below the 
mounds had been previously loosened, and the mounds them- 
selves were made up with the lowest layer of earth loosened. 
The mounds were 10 feet from each other in lines 20 feet apart. 

Jand may be cultivated in the poorest soils,* even in what is 
called Kallar in the Punjab, but there must be a sufficient 
supply of moisture at the beginning. 

THE KOEAI TEAK FOREST. 

By Chandra Eumae Chattebjeb. 

The Korai block is situated partly on the edge and slope of 
the Korai Ghat, and partly below the Ghat. Its area is about 
31,000 acres. 

Below the Ghat the soil is alluvial ; on higher ground it is 
disintegrated gneiss. Trap occurs near the edge of the Ghats, 
and is often capped with laterite. 

Area for area, this block is more valuable than any 
other of the Satpura forests. It contains a very large proper- 
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tion of teak, which, for the most part, is straight and well 
grown, averaging 18 inches in girth. Teak is quite the domi- 
nant species throughout the area, and is mixed with bamboo, 
tinsa, dhaura, lendya, salai, achar, aonia, kusam, khair, 
dhaman, dhobain, padal, bijasal, snj, shisham, gulu, 

The forest has been protected from fire since 1872. Protec- 
tion is effected by clearing and burning completely an outer 
line, about 400 feet wide. For the purpose of easily localis- 
ing fire, in case one occurred, the whole area is divided into 
seven sections by burning an internal line 200 feet wide. 

(1) . Along tiie road from Rukbar to Sakadai, across the 
feeders of the Jamun and Bawanthari nullahs. 

(2) . From Rukhar to Jamun nullah. 

(3) . Along the Dongria nullah for about two miles, and then 
along the flat crest of a hill up to Saugaur nullah. 

(4) . Along the road leading from Chunderpur to Dorasee 
Kliassa. 

The result of fire protection in this forest is very marked, 
especially in the three compartments adjoining the Nagpur 
road. Young coppice growth, which, prior to the introduction 
of this measure, was either burnt down annually to the roots, 
or greatly scarred and thereby damaged, is now progressing 
in a satisfactory manner both above and below the Ghat. 

The poles are straight, clean, aud covered with healthy bark 
and foliage, aud quite different in appearance to siinilar stock 
in the unprotected forest west of the road. 

The soil, too, year after year, assimilates more vegetable matter, 
receiving back the chemical constituents drawn from it by the 
trees and grasses ; and what is a matter for congratulation, a 
plentiful crop of seedlings, for the absence of winch the forest 
was formerly conspicuous, is now springing up in all places, 
where the essential conditions of light, soil, and seed-bearing 
standards exist. 

At Korai especially, where the above conditions are perhaps 
better than elsewhere, seedlings of teak saj, khair, and rohan are 
rapidly filling up the small blanks adjoining seed-bearing trees, 
and where these latter are present in fair numbers, it is certain 
that we may rely on the forest being regenerated by naturjil 
means. The growth of these self-sown seedlings, however, 
remains very slow, and they appear to require many years of 
uninterrupted protection before they attain even the height 
of our forest grasses. They may, however, be assisted by 
being relieved of the pressure of the surrounding and superin- 
cumbent grass at the beginning of the rains, obtaining thus a 
a free circulation of air, light, aud room, for the spread of their 
small roots. 

Experiments in the copsing of teak were undertaken in the 
Korai forest in the year 1877. The area chosen for the opera- 
tion is situated between Rukhar aud Sorkadongrx. It contained 
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a very large amount of coppice teak^ a large portion of which 
had been damaged by former fires, and from which it was hope- 
less to expect a future supply of timber. AH such damaged 
trees were cut back over an area of 1,500 acres. 10,006 trees 
were so felled, yielding only 5,123 saleable poles. No better 
proof of the necessity of the work could be found than in the 
figures above noted ; the stock w^as so wretchedly bad, that for 
every two trees felled we could obtain only a single market- 
able pole ! The cost of the above work, including the collection 
and carting of the 6,123 poles to the Rukhar Depdt, came to 
Bs. 581-3-2, Rs. 11-2-3 per 100 pieces; 3,682 pieces were 
sold from the Bukhar Depot during the year 1879 as follows 

Small poles 3451 = R8. 690-7-9 
Large poles 2,31 = Rs. 83-14-3 

3,682=B8. 774-6-0 

thus realising an average rate of Rs. 23-117 per 100 poles, 
or scarcely more than 8 annas per acre. 6,363 trees left stand- 
ing were at the same time freed from climbers. 

The result of the experiment is a complete success. The 
trees were felled flush with the ground, and all the stools have 
thrown up vigorous shoots developed from dormant buds. 
Their average height iu 1880, when they were three years old, 
was 16 feet. 

A few strange cases were observed of stools remaining for a 
long time green, without developing shoots until towards quite 
the close of the rains. 

A few then threw up shoots, others dried up, while the rest 
remained green up to my last inspection in 1880, but without 
having shown any sign of reproduction. I can offer no expla- 
nation of this strange freak. 

Stools, containing from 20 to 40 concentric rings of growth, 
were the first to produce shoots, and these were generally more 
numerous and stronger than those developed on stools from 40 
to 80 years old. On stools above this latter age, the shoots 
were very slow in appearing, and were few and weak in their 
after growth. But unless the trees or stumps were 100 years 
old and upwards, they appeared capable of being copsed 
successfully. 

DEODAR IN KULU. 

Bt Mian Moti Singh. 

Forests in which deodar is the prevailing tree are generally 
found on moist loamy soils. The deodar affects northerly and 
westerly aspects most, although it is not seldom met with on 
other aspects. Indeed, the aspect it selects varies, as a rule, 
"with the altitude at which it grows. For instance, between 
4,000 and 6,000 feet above the sea the tree grows gregariously 
on northerly and westerly slopes, and less commonly on 
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easterly slopes, while Pima exceUa very often forms pure 
forests on southerly aspects. Above 6,000 feet, on the other 
hand, it is on easterly and southerly aspects that deodar 
flourishes, growing there frequently almost pure, northerly and 
westerly slopes being occupied by the Himalayan spruce and 
silver firs. 

The needles of conifers in the Himalayas form, when not 
burnt by fire, or triturated under the feet of cattle, a thick 
loose covering of undecayed vegetable matter over the soil. 
Deodar seeds that fall on such a covering, although they 
germinate freely enough, generally fail to extend their tap 
root, through it into the soil below, tlie result being that they 
are either washed away with the dead leaves by the spring 
rains, or are killed by drought. On the other hand, young seed- 
lings of Pinua excelsa develop a tap root capable of piercing 
this loose mass of undecomposed loaves, and forcing its way 
into the soil, where they thus fix themselves firmly. 

The Himalayan spruce generally produces from two to throe 
crops of seed during the interval between one seed year of deodar 
and another. And hence, when these two species grow 
together, this circumstance alone, irrespective of some others, 
gives the former species a decided advantage over the other. 

The advantages of having oaks growing with deodar are 
many. I may mention some of the principal : — First, the 
deodar by itself, or associated with other conifers, cannot 
form a complete leaf canopy. When oaks enter the crop, 
these broad-leaved trees fill up all the intervals between the 
crowns of the cedars, without, however, diminishing the num- 
ber of the latter. They thus force and hasten the natural 
pruning of the cedar boles and they increase the production of 
the soil. Secondly, none of our oaks attain any thing like the 
height of deodar, so that the former constitute a true under- 
crop, making growth on their own account, aud pushing up the 
latter. Thirdly, and lastly, the mixed crop so obviously forms 
a much more complete cover over the ground, the soil being thus 
continually protected and improved. 

The people in the Himalayas prefer the leaves of oaks as 
fodder to those of any other trees, and even to the various 
grasses themselves. Oaks are also cut for fuel before any 
other species. Oaks are, therefore, very heavily lopped, and 
are hence kept down or destroyed, so that where they might 
grow usefully with the deodar, pines and small broad-leaved 
trees remain the only effective, but comparatively inefficient, 
allies of that valuable tree. 

It is a well known fact that young deodar is greedily eaten 
by sheep and goats ; and that, although the stem of young 
seedlings is remarkably elastic, the heavy buffalo tramples 
down and crushes thousands of them under his broad cloven 
foot. 1 would, therefore, exclude grazing from every area that 
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IB completely under our control. But wlien the uiideoayed 
layer of dead needles is so thick as to impede reproduction, I 
would admit cows in order to triturate the whole mass, facili- 
tate its decomposition, and render it more compact. 

Fires are not an annual occurrence in deodar forests, owing to 
the great altitude at which they often occur, and which pre- 
serves the moisture of the soil all the year round. But as the 
needles of conifers decompose very slowly, and are very 
resinous, they form a thick layer of highly combustible mate- 
rial, which, when once ignited, burns fiercely. Hence forest 
fires, when they do occur, are difficult to put out and do great 
damage. The only way to check or keep out fire is to trace 
fire lines, which should be kept clear of all combustible matter, 
and especially of cones. Unfortunately we have no deodar 
forests in the Punjab, which are thus protected. 

SAL IN THE SAHARANPUR FORESTS. 

By Keipa Nath Dby. 

The Saharanpur sal tract extends from the Ganges near Hard- 
war to the Jamna, eight miles below Kalsi. Tlie northern 
boundary is defined by the distinct watei’shed line of the 
Siwaliks ; the southern boundary is marked by a well cleared 
line 15 feet wide. 

This tract lies partly on the southern flank of the Siwaliks, 
partly on the flat ground below. The hilly portion of the 
area is cut up by deep ravines and gorges, with scarped and 
precipitous sides. The highest peaks attain an altitude of 
about 2,200 feet above the sea. The gradients of the slopes 
vary from 15® to 50®. From the ravines and gorges issue 
broad shallow water-courses called raos^ most of which dry 
up in the hot >veather, and the beds of which are flat expanses 
of boulders, water-rolled stones, shingle and sand. 

Below the Siwaliks the soil is principally alluvial. The Siwaliks 
themselves consist of thick bands of shale, irregularly inter- 
bedded with conglomerates and boulder deposits. 

The monsoon commences here about the middle of June, and 
lasts up to the end of September. In winter frosts are rather 
frequent and severe. Hot winds blow from tlie south during 
the summer months, bringing with them perpetual dust storms. 
The general aspect is southerly, but the sides of the spurs face 
respectively east and west. 

Sal is the most extensively distributed of all species in these 
forests, and easily predominates or grows almost pure on the 
best soils, as in the Lakarkot and Ganjarban blocks, where it is 
associated with bahera {Terminalia Mmca), Dbaura {Lager^ 
strcBmia parviflora\ bbilawa (Semecarpus anacardium), jaman 
(Eugenia Jambolana\ amaltas (Cassia Fistula)^ dhak (Bufea 
frondosdS^ haldu (Adina cordifolia)^ aoula (Phyllantlius Emblica), 
aud maljan (Bau/iinia Vahlii). 
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Elsewhere, especially in the hilly blocks of Malowala, 
Dholkhand, Andheri and Bcthban the sal occurs only in patches 
alon^ the banks of lar^e streams or on open level ground. 
There it is associated with sain {lerminalia tomentosa)^ sandan 
{Ouffeinia dalbergioided)^ bdkli {Anogeisma latifolia), bamboo 
{Dendrocalamus stricius), and chir (Pinus longi/olia). 

The new foliage of sal generally comes out in March, a few 
days after the old leaves have fallen. The trees also 
flower at this time. The seed ripens in June, and germinates 
immediately, often before falling from the tree, and an abun- 
dant crop of seedling springs up nearly annually, and covers the 
ground as with a carpet. The germination of sal is hypogeal. 

The sal yearling develops a tap root upwards of two feet long, 
and is thus able to resist frost, and especially drought, well. 
Although both these causes may kill down the aerial portion 
of the seedlings, stronger and stronger shoots spring up year 
after year from the collum of the root, and ultimately shoot 
away upwards without any further risk. 

The dimensions attained by sal in the Saharanpur forests 
vary according to the soil and aspect. On plateaux we find 
sound sal of 3 feet 6 inch girth and 18 or 20 feet to the first 
branch. Owing to generally unfavourable conditions, the sal in 
this tract becomes hollow at the centre at a very early age. It 
is common to meet with apparently sound trees that are quite 
hollow. Tlie hollowness increases year by year, until the 
outside core becomes so thin that the trees are broken by the 
wind or snapped in two under their own weight. 

Elephants commit a good deal of damage in various parts 
of the forest, especially in the Lakarkot and Ganjarbau blocks, 
and also in the hilly portions. Their ravages have been chiefly 
confined to bamboos, which constitute their favourite food. 
Occasionally, we see the young sal trees knocked over by them. 

The depredations of insects are very heavy. The grub of 
a certain species attacks sal leaves in the rains, and spares only 
the bare fibre. Last December nearly the entire^ foliage of 
coppice shoots was destroyed in this manner. White ants are 
very numerous and destructive. 

At present there are in the Saharanpur forests, scarcely any 
sal trees fit for felling. The forest has been overworked, and 
now requires long rest and protection. The main sources of 
revenue are sales of minor produce and of dead and fallen 
w^ood of various species. 


E. E. Fernandez. 
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Jl frijr thrcttglt dfhamliff. 

( Continued from p, 171.) 

June 2Ath . — Moved oatnp to Kotwar near Ba^ai. Sent every- 
tliing direct and went ourselves up over tbe Jared spur. Tliis 
■was a very steep climb, simply right up a mountain side. 
Luckily we started so early that we had shade nearly all the 
way. The hill-sides hereabouts are simply like walls. I am sure 
some of them must be at an angle of 60° or 70° ; no one with 
a '' bad head^' could go about on these footpaths ; some of the 
drops are very nearly sheer, and one looks down several 
hundred feet into a rushing stream below. It was a relief to 
get to the top of the spur and find ourselves once more in a 
forest ; as of course our way being up the south side, was over 
an utterly barren country, too steep even for cultivation, 
except here and there in a corner. We passed a dirty “guddi” 
hut, and went inside to look at the beehives. All theguddies keep 
bees, not much trouble to them ; they merely make a hole in 
the wall of their houses, and put a hollow tree trunk, about three 
feet long inside, the ends filled up with clay, and into this the 
bees’ hive, and there, close to the cows and goats and dogs, and 
male and female guddies, they live a happy life in utter dark- 
ness, and an atmosphere that could almost be cut wdth a knife as 
an Irishman would say. Having reached the top of the spur we 
now simply went down the other side through the forest to the 
Jar^d stream. The upper part of the forest contained no 
deodar, but lower down there was a fair growth of ferns 
{Laetrea nidus), and some very fine Aspidium ilicifolium, 9 inches 
long, were the only uncommon ones. We crossed the Jared 
stream and continued along a fairly level path to its junction 
with the Mowa, the two below forming the Bagni nullah. 
After crossing this, we had several miles of the usual break- 
neck path along a perfectly barren hill side to the village of 
Kotwar, which we were very glad to reach, having done quite 
enough walking during the day. 

June 2btL — Marched to Tikri, and then to Tisa, some nine or 
ten miles, an easy march, as it was fairly on the level ; and at 
Tikri we joined a riding road. At Tikri, too, is the first of the 
kothis’^ we have as yet seen. I had a sort of idea that 
kothi^’ meant a house, and thsit there were rooms to put up 
in at each of them, but 1 was sadly undeceived. A kothi’^ is 
merely a sort of rural kutcherry and granary, and a tent is 
preferable in every way to stop in. Some distance from Tikri 
there is a temple with some very fine deodar and karun 
{Morua aerrata) girthing (deodar) 14 feet and 19, (mul- 
berry) 20 feet, the latter hollow. Further on we passed the 
small forest of Garpari, containing mixed deodar and oak. At 
last we rounded a corner, and saw Tisa right across a steep 
valley, and soon commenced a steep descent to the Tisa bridge, 



A TRIP THROUGH CHAMBA. 


273 


the road being hardly passable for ponies ridden. Half way 
down there is a spring of the most delicious water I ever drank, 
perfectly ice cold and crystal clear, coming out from under a 
big rocky bank. The Tisa bridge crosses one of the most 
wonderful channels to be seen, a narrow chasm with perpendi- 
cular sides, solid rock, and only 21 feet wide, and yet it is 160 
feet to the water below. (I take the measurements from Dr. 
Cleghorn^s sketch, page 110 of bis reports). The sides of the 
chasm are parallel for a short distance, and then widen out, so 
that the width is much greater in the middle. From the 
bridge the road is very steep up to the village ; past the ilaja’s 
kothi, on to the Forest House, a curious little place of four rooms 
badly situated on a bare hill-side, with a steep bank above it. 
On the way I found a fern quite new to me, which I ain told 
is Cheilanthis Izomtzii. It is quite common here, growing with 
Pellea nitidula in the walls of the fields. We found Tisa quite 
hot, as bad as Chainba ; it is altogether a most uniuteresting 
|)lace. During the next three days I lialted at Tisa, I read 
Dr. Cleghorn’s reports several times, as they go over the same 
ground as I am now travelling ; but at i)age 98 there is a 
note that 1 sliould like to hear explained : he says that he was 
told by an intelligent guddi who had been employed as a tea 
sorter at llolta,” that the name of a certain root was ‘‘ ishta- 
pri,'’ and supposes it to be Polygonum historlum^ but it seems 
to me that tlie name given by the intelligent guddi is suspi- 
ciously like our English strawberry.^’ 

On the 2yth wo made a short march from Tisa to Makwa, a 
village about six miles up the Tisa nullah ; there is only a foot- 
l)ath up to it, and as the suu was fully out, we found it hot, 
and were glad to get to our camp, which was in a very pretty 
flat place, between the two streams Kasuala and Bhared, sur- 
rounded by bill toon trees of great height and size, and many 
other kinds. We at once got some clean .things, and rushed off 
to the Bliared nullah and bad a bath. The water was, as usual, 
icy-cold, hut we enjoyed it much, and our breakfast after, still 
more. In the afternoon \ve went a short way up the Bhared 
nullah to see what it was capable of in the way of floating logs. 
At present it is a mere rivulet, but appears to be swept by floods ; 
in fact it is one of the usual Ravi streams generally coutaiiiiug 
very little water, but occasionally swept by heavy floods which 
clear out every log. Our procedure is to cut the logs, put them, 
into the waterway" and then sit down and wait for the flood ; if 
none comes, the logs will remain there till the crack of doom, 
and this is why logs, cut ten years ago, are still found in these 
feeder streams ; Uiey have been put iu the waterway every 
year, but liave either got jammed, left high and dry, or there 
has not been a heavy enough flood to take them down ; of 
course it would not pay to guide them all the way down to the 
nearest large stream. 


35 
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June SOM. — Rained pretty Lard duringr niglit^ and con- 
tinued in the morninof, so we could not get out till about 
noon, and then we went up the Kasnala, following the stream 
as far as we could ; then up the bank and through the forest. It 
was not a nice walk, as, in addition to the path being very steep, 
it was through wet jungle ; descended again to the stream, and 
then had to cross it four or five times over the usual hill bridges— 
“ tangris^^ in the vernacular, not nice for a nervous man. The 
tangri'^ consists of two saplings put across the water, and for 
footway slabs of slate are simply placed on the saplings ; no 
attempt at fastening them in any way, and as they are generally 
on a slant, and there is a rushing torrent below, it is not very 
safe walking. I did not like to try it in nailed boots, so took 
them off, and crossed in my stockings — a very safe footing. 
Beyond these bridges we came to a grand sight — the whole nul- 
lah blocked up by an enorinous mass of snow, 30 to 40 feet 
thick, and the water rushing underneath. The snow is said to 
have rushed down a nullah joining the Kasnala, in January 
last ; and we were told that it would not melt entirely till 
August or later. We went over the top of the snow till we got 
to the stream again, and then sat down to enjoy the sight. Snow 
jilways fills me with a longing to do something mad. When I 
contrast the air about it with that of the plains, one can 
hardly realize for a iiioinent that a very few hours comparative- 
ly can so completely change the scene us is the case in India. 
After gazing at the lovely view formed by the snow, with a 
background of blue sky, and on either side precipitous rocks 
with here and there a deodar, we had to rush back over the 
frail bridges, as we found that, owing to last night’s rain, the 
stream was rising : indeed the last bridge was being swept by 
the waves as wo crossed it. There are about hundred of our 
logs buried under the snow ; we could see several of them close 
to the edge ; it will be some time before they reach depots. Next 
day we marched back to Tisa. 

J. 0. McDonell. 


iit ^arcsts. 

TO THE EDITOR OF THE '^INDIAN FORESTER.” 

Sir, — I beg to invite the attention of the readers of the 
“ Indian Forester” to the question of grazing of cattle in 
deodar forests, and will feel obliged for the expression of opinion 
on this important subject. 

As for myself, I have had various opportunities from time to 
time, extending over a period of about ten years, of observing 
the effect of excluding cattle from deodar forests, and must 
confess that the result, as far as natural reproduction goes, has 
not been at all satisfactory. 
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When the conservancy of deodar forests was first taken in 
hand^ the conclusion seems to have been naturally formed that 
it was absolutely necessary to exclude all kinds’ of cattle from 
such forests to ensure reproduotion, often at a considerable 
amount of inconvenience and hardship to the neighbouring’ 
villagers. 

My remarks refer principally to the forests of Chumba, 
Jaunsar, Bawar, Tair, Garhwal, Bussahir, and other hill states 
I have visited, and in most cases a comparison between forests 
left open, and those closed to grazing, by no means tends to 
show that much advantage has been gained by enforcing the 
closing process. 

As a rule, as far as I have observed, the result of excluding 
cattle after fellings have been made is that a dense growth 
of grass and bushes of all kinds has sprung up, which, if it has 
not altogether prevented reproduction, has, at all events, hinder- 
ed a large number of seeds from reaching the ground ; and 
has also, probably, choked many young seedlings before they 
had time to overto}) the grass. 

On the other hand in the neighbourhood of closed forests 
one frequently observes patches of old deodar forest which 
are heavily grazed over, and in which a vigorous crop of 
young seedlings generally exists. 

It may probably be argued by some of your readers that 
the real reason for the unsatisfactory state of affairs in the 
closed forests is that fellings have been made too severely or not 
executed on a proper principle ; but this explanation can hardly, 
I think, be accepted in all cases, for 1 have often observed 
portions of open forests in which nearly all the trees liave 
been felled by the neighbouring villagers, exce|)t the branchy 
ones left here and there ; and in such areas, notwithstanding 
occasional fires and constant grazing, a magnificent crop of 
seedlings of all ages is often observable. 

The probable cause of this satisfactory state of reproduction 
in the open forests is, that the grass and undtMgrowth has 
been constantly kept down, a certain amount of lateral shelter 
afforded by the trees left standing, and the feet of the cattle 
have tended to break up the turfs and thus enabled the seed to 
enter the ground. 

On the other hand many seedlings are doubtlessly trodden 
down by the cattle, but on the whole I think the advantage 
seems to bo on the side of satisfactory reproduction. It should 
also be observed that in such forests, the grass having been 
constantly kept under the damage done by an occasional fire, 
is very slight ; whereas in the case of a conflagration breaking 
out in a*^forest which has been closed for 10 or 12 years, I 
think your readers will agree with me that the latter state 
of that forest will be worse than the first.” 



276 


CATTLE-GIIAZINO IN DEODAR FORESTS. 


It sliould be distincHy understood that I refer to the grazing;* 
of cattle only, for, although goats and sheep do not do so much 
harm in deodar forests, as they are supposed to do, especially 
when there is abundance of shrubs for browsing, still they 
undoubtedly nibble the top shoots of the deodar plants, espe- 
cially when snow is on the ground. 

It should also be understood that in places where sowings 
or plantings have been made, the entrance of cattle for a num- 
ber of years, at all events, is of course out of the question. 

As an exMinple of what I have endeavoured to explain above, 
I may mention the case of the Koti deodar forest, situated 
in the Jaunsar Division, School Circle, N. W. P. Considerable 
fellings, nearly equally distributed all over the forest, were made 
during 1870, and since that time the forest has been success- 
fully protected from fire and grazing of all kinds. The result, 
however, is not at all satisfactory, the whole area being now 
covered with a dense growth of grass and bushes, (principally 
Indigofera heterantha and Desmodium tlll^Bfolum), and few 
deodar seedlings are to be formed except those that existed at 
the time tlie forest was closed. An interesting and striking 
contrast can also be made between the state of the closed forest 
and that of a neighbouring open patch called Sunrere, situated 
a short distance from the Koti forest. In the latter, heavy 
fellings Iiave been made by the villagers from time to time, 
cattle of all kinds have been allowed to graze, but no fires 
have apparently occurred for five or six ye.ars. The state of re- 
production in this forest is most satisfactory, the whole area 
being thickly covered with seedlings of all ages, and it is with 
the greatest difficulty that the neighbouring zemindars” 
prevent tlie trees from invading their fields. From the above 
remarks 1 hope it will not bo inferred that I approve of cattle 
grazing in all kinds of forest in general, and deodar in parti- 
cular, but only mean to point out that we Lave apparently 
commenced the treatment of deodar forests, at all eveuts, on 
a wrong system, which should now be corrected. 

In fact the principle that each kind of forest should be 
treated separately, according to its peculiar circumstances 
and conditions, appears to have been somewhat lost sight of 
in this particular instance ; and forest officers seem to have 
forgotten the fact that one sweeping rule with regard to graz- 
ing is by no means applicable to the whole country generallj'. 
In conclusion, I have no- doubt that several of your readers 
who have had to do with the closing of deodar forests have 
been occasionally slightly embarrassed by the remark of the 
somewhat observant zemindar,” who, after the forest officer has 
enlarged on the absolute necessity of excluding the village 
cattle from the neighbouring deodar forest, has called the 
sahib’s attention to the fact that, notwithstanding constant 
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grnzinjf and occasional fires, nnmerons seedlings have sprung 
up, and the forest probably increased in area all the same, 
under which circumstances he finds it difficult to believe in 
the sahib’s scientific arrangements. 

E. McA. Moir, 

Dy. Conar, of Forests, Tons Divn, 


Irun ^mcUtng. 

The Vienna Mining Journal ( Oesterreic/iisc/ie Zntsc/irift 
fur Berg und Hutten wesen) of the 12tli August contains an 
interesting account of successful iron smelting in Sweden by 
a new modification of the direct charcoal process. 

The great drawback of all methods of direct iron smelting 
is the interruption of the process which is caused by the re- 
moval of the blooms. This has been much reduced by the 
following combination : A cjdindrical shaft receives a conti- 
nuous supply of the ore and charcoal which pass down through 
it. A small portion only of the fuel is consumed in the shaft, 
and the ore is all perfectly reduced to metallic sponge. Some 
red hot mixture of reduced ore and charcoal is at intervals 
withdrawn at the base of the shaft, and brought directly into 
a hearth. The air blast of the hearth, by the aid of the remain- 
ing fuel, melts the sponge into a solid bloom of wrought iron. 
The hearth is a closed one, so that all the time the gases from 
the hearth can pass into the above-mentioned shaft, and thus aid 
in the reduction of the ore. The withdrawal of the blooms 
from the hearth causes no interruption of the reduction, as it 
is intended to work two hearths at a time in connection with 
one shaft. 

Whilst one hearth is separated from the sliaft, tlie otlier will 
supply the gases, and vice versA* The chief feature in the 
results is the almost complete extraction of the iron from the 
ore. The total loss of iron amounted only to ft per cent. At 
the same time the consumption of fuel was moderate ; 100 
kilogramme of blooms required only 0*8 cubic metres of charcoal. 
This I take as equal to about 200 kilogrammes, which is half 
the quantity used by the other description of direct processes. 
(Sqq my notes on the manufacture of iron, etc., in India, June 
1881, pacre 4). More than this, the quality of the iron was 
found v^ry good in spite of phosphorus being present in 
considerable quantity in the ores, which were magnetite, con* 
taining 60 per cent iron and 0*9 per cent phosphorus. 

H. Warth. 
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d^hrgsnitthcmum. 

This ftirourite of English conservatories has, of last years, 
Astal)lis]ied itself in Indian gardens. We cannot as yet boast 
of the many beautiful varieties possessed by our countrymen 
at home ; however a fair number of good varieties of all the 
])riucipal colours are to be met with. I have been unable to 
trace who first introduced the Chrysanthemum into this 
country. Mr. Fortune was the first to send to England from 
Cliina the Cliusan Daisy, the plant from which the dwarf small- 
flowered pompons have originated. He also sent the large- 
flowered Japanese variety. The section known in purserymen^s 
catalogues as large-flowered {Chrysanthemum sinense) was 
introduced into England as early as 1764. Many hybrids 
have been raised between the Japanese and Chinese large- 
flowered varieties ; and I have no doubt both originated from the 
same wild stock. These hybrids have found their way to 
this country from England, — hence Mr. Fortune may be said to 
be the first to credit with thanks for a plant that has done so 
much to beautify and enliven our gardens during one of the 
most flowerless periods of the year. 

The cultivation of this plant is simple and easy. The cli- 
matic conditions of India will not allow us to raise the fine 
large specimen plants to be seen at Chrysanthemum Shows at 
lioine, but with a little trouble and care wo can raise a plant that 
will greatly enliven the appearance of our gardens w^ben in 
flower. It flowers in this country at the same time as in 
England, viz. from November to December. After the plants 
have flowered they ought to be cut down close to the ground, 
and watered as usual. About the middle or end of January 
the crown will begin to throw up numbers of young 
shoots. In England as a rule these shoots are separated 
from the old crowns and made into cuttings. The old 
crowns are generally tlirown away, and the cuttings are grown 
into the flow'oring plants required for the next season. In this 
country, where the same method is followed, failure is the usual 
result. Cuttings, made from soft young shoots, do not strike 
root readily, and when they do succeed, the plants as 
a rule are weak and not <*ibie to withstand the damp of 
the rainy season. I find that the best method of propagation 
is to divide the old crowns in February, into pieces 
with three strong healthy young shoots attached ; pot them in 
six-inch pots in a mixture of one part good garden soil, one 
part sharp river sand, and two parts old decayed leaf manure ; 
place in a semi-exposed spot, and water regularly. The plants, if 
properly cared for, will attain a height of twelve to fifteen 
inches bjr the beginning of Ma 3 % When they have attained that 
height, the shoots should be pinched back to within five or six 
buds from the ground. They will make very little growth 
during the hot season, but this is no disadvantage. As soon as 
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the rains set in, they will start into growth ; and when well 
started, and after a few good showers have fallen, tliey should 
bo repotted into twelve-inch pots. This time old cow or horse 
manure should take the place of leaf manure, there being now 
no danger of tlie manure heating and killing the plants. After the 
operation of potting, they will continue to grow until September. 
From the latter end of tliis month, and until the buds begin to 
open, a watering twice a week, with any kind of liquid manure, 
is very beneficial. When the buds are well formed, and if large 
show flowers are desired, the small side buds may be picked off, 
and only the large centre ones allowed to remain. If the treat- 
ment I have described be carefully followed, the resulting 
display of flowers will amply repay for all the labour 
bestowed. 

W. G. 
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Sissoo 
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Teak 
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IIS'' 


5 
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1874-75 
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11 

1-0" 



Gobind Chundeb Rot, 

Superintendent of Works. 
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Ift^asuroment off ilms in l^aftnvmt^nr iotanlt 
dardin, 1882 . 

The following girth measurements have been kindly supplied 
by Mr. Duthie, Superintendent of the Botanic Gardens, Saharan- 
pur, and are in continuation of those given on page 189 of our 
October No. : — 


MoiriHS. 

Old Brick HiU. 

BapdCa. Compound. 

H.Purobase’B 

Compound. 

BSlflBKS. 

1 


m 

■ 

2 

3 

B 

B 

2 


July 

Autfust 
September ... 
October ... 

•OOJ 

*Bl 

•6U 

•61J 

468 

*46S 

•4«i 

34^ 

•34g 

*34i 

*341 

.4 

*041 1 

•641 

•04| 

1 681 

*68| 

*691 

671 

*574 

481 

*49 

•491 

•491 

1681 

681 

681 

*681 

601 

*601 

*614 

•611 

*lndioateB 

growth 

t Head blown off 
by a storm in the 
begiunmg of July. 
Growth appears 
to have been 
retarded owing 
to the accident. 


djriiitisms an Uoias fora Jlannal ofJn(Uan J^gloirnliuro. 

I am glad to say that I have already received some 
criticisms on my '' Notes’’ publWied in the October number 
of the “ Indian Fouester,’^ and thank very gratefully the gentle- 
men, who have kindly offered them, for their early response 
to my appeal. 

It is intended to print all such criticisms as they come in, 
adding whatever there may be to say in reply. Public dis- 
cussion in print is the best way of arriving at the trutli. The 
criticisms themselves will be given in italics, my remarks 
thereon in ordinarj'^ type. 

Mr. SMYTHIES. 

This gentleman, being at present in England, has yet been 
able to see only the Definitions. 

On page 102, line 7 from bottom , I would substitute the word 
** vegetation** for growth*" The latter might answer^ but is not 
80 good as the other. The definition would then run thus:— 

“ When the vegetation is composed of two or more species growing 
together in varying proportions^ the forest is said to be mixed** 

I agree and will correct accordingly. 

Wherever you have employed tfie French word rdgime** 1 
would prefer ‘‘ system*" It is a pity to use foreign terms when 
an English one can be used with equal advantage. 

Here w^e differ. 

Now, in the first place, has Mr. Siny tines never heard of 
the expressions the Tory or Whig regime”? Because the 
obnoxious word still retains its French orthography and pro- 
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minciation, is it in any respect less English than other words, 
whose use no one ever condemns, like "glacis,” "dep6t,” 

" dchelon,” " chevaux-de-frise,” aide-de-camp,” " ddtour,” 
"fascines,” "ricochet,” "bouquet,” patois, rampe, &c.| &o. ? 
Tlie first part of his contention thus falls to the ground. 

Then, in the next place, the word " regime” has already a 
distinct meaning of its own with French foresters. Employ 
the word by itself, and the French forester knows at once that 
you refer to one of the two broad methods of regenerating a 
forest, viz., by seed or by stool-shoots, root-suckers or slioots 
from rhizomes. Now take the word " system.” It has no 
such definite meaning. Put to an English-speaking forester, 
the question " what system do you follow in your forests ?'* and 
I defy him even to guess what you mean, unless you repeat 
your question in a more explicit form, thus : “ Do you re- 
generate your forests by means of seed, or by means of stool- 
shoots, root-suckers, or shoots from rhizomes?” In other words 
the term " system” is not only meaningless to him, but you 
have to omit it entirely when you wish your meaning to be 
clear. Now ask a Frenchman how he would put the same 
question, and he will, without hesitation, and without being 
misunderstood, say : " Quel regime appliquez-vous a vos foretsV' 
Can there be any doubt as to which form of the question is 
neater, more expressive, or more perspicuous ? 

Why should we not then speak of the High Forest or Coppice 
regimes, and, by a very slight extension of the word, employ 
"regime” by itself in an abstract sense, as the French already 
do, and as w^e have done in our " Notes”? When we already 
possess a truly English word, although appropriated bodily from 
the French, which can express all we wish to say, why should 
we adopt another word, in no respect more English, that has 
never been used in the required sense since it was borrowed 
from the same foreign language? 

Similarly y the word " coupe^' lahoura under the same disadvan- 
tage of being of foreign extraction^ and yet 1 cannot say that I 
can suggest any one English word that would be a complete substi- 
tute. Periphrases, varying with the requirements of the sentence 
in any particular case, ougid to answer^ and would not only read 
better, but be more acceptable to English-speaking foresters. 

I used to be of the same opinion as Mr. Smythies, but 
experience, and the necessity of expressing my ideas briefly and 
yet clearly to the students, has convinced me that it is best to 
stick to the old word "coupe,” which has been already used 
in the first (Indian) edition of Mr. Smythies^ and my 
translation of Bagneris’s Manuel de Sylviculture. To enter into 
a full discussion with the object of justifying my present 
position in respect of the word would lead me too far : I^ should 
have to write a short treatise embodying most of the principles 
of forestry. When we have completed the Rough Draft of Vol. II 

36 
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of our Manual of Indian Sylviculture, onr critics will be able 
to decide on the merits of the word considered from every point 
of view. 

Page 106, line ll from top^ the word is American 

and signifies autumn. 

But this signification of the word is also English. Besides 
Mr. Smy thies will find that the word also means that which 
falls, i.e. anything fallen.^’ At least one English writer (I 
think it is Ablett) uses it in the sense in which 1 have employed 
it. No one will contend that it is not extremely convenient to 
possess a single word^ meaning the produce obtained from a 
felling.^’ 

Page 103, lines 3 to 5 from bottom. I would re-arrange your 
definition of a seedling thus : — 

A yoking plant y which results directly from the germination 
of a seed is called a seedling, a7id it retains this name until it 
begins to lose its lower h^ancliesP 

I- am much indebted to Mr. Smy thies for this very necessary 
correction. 

Page 105, line 22, from top. Doiit you think this line ought 
to run as follows ? 

21ie species (there maybe one or more) is that, IjfcP 

Quite so. 

Page 106, line 10 from bottom, Shade-avoiding^^ is a 
capital word. It has a true IJomeiic ring about it. 

1 of course agree, but Major Van Sonieren does not. I 
liave answered the Major^s objections a few pages farther on. 

Page 106, lines 1 and 2 frombottomy and page 107, line 1 from 
top. Accordingly the cover of a tree means the action exercised 
by its crown within the space below included in its vertical 
projection.” This sentence does not 7'ead well. 

1 think so too, and would cut it out altogether, and after 
line 3, on page 107, would insert the following 

A plant is said to be suppressed or under suppression 
when its growth has been injuriously affected by eover; and, 
conversely, one plant is said to suppress another when it affects 
injuriously the growth of the latter by its cover. 

Your definitions are veiy carefully drawn up, and there is very 
little to add or remai'k thereon. I congi'atulate you accordingly. 

Thank you, Mr. Smythies. 

Major VAN SOMEBEN. 

Page 103 : I would suggest thaty whe^i printing your Manualy 
the wo7'd in lines 1 5 and 17 from bottom of pagSy be printed 

in capitals. You are wriLivg of regular and irregular crops, 
as just below you wi'ite properly of “regular forest,” not of 
“ REGULAR forest.^' 

This correction has been noted. 
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104, line from bottom : I think to top*^ a plant 
is better English, and quite as expressive and as intelligible as 
^uotopof:^ 

1 am uot disposed to ng^ree in toto with Major Vau Someren, 
but will be glad to drop the superfluous 

Page 104, lines seven and eight from bottom : Exploit^^ and 

Exploitation*^ are not words which will ever take. They donU 
fit into English anywhere^ and they have not the legitimate birth 
of a word like epicorm** which is clear , though direct from the 
Greek, lids term takes its place, as filling a want. I acknow- 
ledge the leant of a good word in English forestry for exploit 
but that is not the word to fill the gap. On page 10’6, you use 
to clean feW acoupe^that is to work out that coupe or 
fell it in accordance with the principles of sylviculture y as you 
write on page 104 of a forest or crop** Why not use ‘‘ to 
work** and working out*^ a crop or forest^ instead of “ exploit** 
and exploitation T* To ivork** or work out** a forest or crop 
would never he confounded with the method of raising or improv- 
ing ity that is ‘‘the method of treatment* or treatment** of the 
forest or crop. “ Work out** isy I thinky the best term. 

I doiit object to exploit merely as a French termy for “ coupe** 
is a good word to import into our glossary. Again, I don*t think 
exploit** and “ exploit atiorC* can fairly he placed in the list 
of words “ that have received the sanction of foresters working in 
eveiy part of the world where English is spokeuy as you say 
on page IQOy second paragraph. Is it a fact that it is used in 
America, Canada, Australia, or even India? 

First, I must point out a misa])prehensioii on tho port of 
Major Van Someren of mj definition of the verb to clean fell.’' 
The misapprehension is perhaps due to that definition not be- 
ing clear enough. What I meant to say was that the idea 
of “ a clean felling” implied the removal, in a single operation, 
of the entire standing croj). I will not fail, in order to secure 
myself against any further misunderstanding, to insert the 
italicised words, wdien my rough draft is printed. 

Before I proceed to consider the terms suggested by Major 
Van Someren, it will be well to explain why I adopted the 
word “to exploit” and the corresponding noun "exploitation.’' 

There is no doubt that we require some term to distinguish 
the felling, gradual or wholesale, as the case may be, according 
to scientific principles, from the mere mechanical operation of 
felling. A forest, in which the trees are removed without any 
reference whatsoever to its favorable growth or regeneration, 
in which the people drawing their supplies from it cut how and 
whatever they please, with the sole object of satisfying their 
immediate wants, such a forest, I say, is placed under very 
different circumstances from one, in which only such trees are 
felled, as, in the opinion of an expert, can be spared^ consistent- 
ly with the good growth, improvement, and maintenance of 
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the forest. The word “ to work^' suggested itself, but it is 
obvious that to work a forest connotes something more than 
merely felling it in accordance with the principles of sylviculture. 
To wo7*k a forest is not only to fell the trees according 
to correct rules, but also to intersect it with roads, slides, <Sz;c., 
by which the produce felled may be exported, to render the 
forest accessible to all the pos<^ible markets, and to do a great 
many other things besides. What term was I then to adopt ? 
The French use the word “ exploiter'^ in the sense of both to 
work” and to fell according to correct principles.” We are 
creating a new terminology, and, therefore, having the op- 
portunity, it is incumbent on us to avoid all ambiguity 
that we can help. Having already the word to work^^ to 
express the one sense, why could we not adopt the French word 
(modified of course to suit our idiom) for the other ? I was 
aware that the verbal noun exploitation had already been 
completely naturalised by miners. What objection was there to 
importing the same word into our forest terminology ? Surely 
none. The next step was simple enough. Every verbal noun 
presupposes a verb ; we must, therefore, get our verb. What is 
more obvious than adopting to exploi t,” a form alread y thoroughly 
English, although used in a different sense ? Here then we 
have the verb ‘‘ to exploit” and its noun “ exploitation” in the 
most natural manner imaginable. 

But there were still other reasons for adopting those words. 
When aforest, or crop, or tree, has attained the maximum of utility 
for its proprietor, and may, therefore, be felled with the greatest 
advantage, what qualifying adjective shall we use to designate 
the possession of this quality ? And what noun this quality 
itself? The verb to exploit” lends itself completely to our 
purpose. We derive at once the adjective exploitable,” and 
the noun “ exploitability.” In place of these two words the 
terms mature” and “ maturity” have been suggested. But 
the expression ‘‘ a mature tree” gives one the idea of a tree that 
lias reached the period of its decline, i.^., and cannot grow any 
further without decaying, or at least languishing ; whereas a crop 
or tree may have to be felled long before it has attained that 
advanced age, as for instance, when the maximum quantity 
of produce per acre per annum is required from the soil, or 
when the highest percentage of profits calculated on the money 
value represented by the soil andthe standing forest is demanded. 

Thus we have the terms ‘‘to exploit,” “ exploitation,” “ex- 
ploitable,” and “ exploitability” following one another in logical 
sequence. Even the Germans, who have their hauen^ liauunq^ 
hauhavy and haubarkeit, must acknowledge the superior expressive- 
ness of our terms as well as their more special appropriateness. 
“ Exploitable” and “exploitability” are terms representing ideas 
that belong exclusively to the art of organising forests, not to 
sylviculture, which is the art of growing forests. 
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I will now consider Major Van Sctneren’s remarks. 

He says that ‘‘to exploit/* and ^‘exploitation/* are words 
that “don’t fit into English anywhere/* that is I presume, 
that they are not English in form and sound. But I have already 
shown that they exist in the language, and were used hy educated 
Englishmen (if in other senses, does not conoern the question 
at issue) before 1 perceived their peculiar fitness for the ideas 
I wanted to express. “ Is it a fact/’ he asks, “ that it is used 
in American, Canada, Australia, or even in India? ** Here I 
must say he puts the cart before the horse. In my introductory 
remarks on page 09 — 100 I said 

“ Forestry in India is an art of very recent growth, while 
in the United Kingdom there is not only no uniform set of 
technical terms in general use, but, moreover, owing to the 
fact tliat forest management on a large scale has, for obvious 
reasons, never yet formed an essential part of the state 
economy, several important ideas, which, to the continental 
forester are every-day commonplaces, have not received their 
expression except in seldom-used, clumsy periphrases. In 
drawing up my vocabulary I have hence considered myself 
completely unfettered by present practice, save in so far that 
1 have felt myself bound to accept current words that are 
logical equivalents of the ideas for which they stand.*’ (Major 
Van Someren has evidently forgotten these sentences which I 
have been obliged to repeat here). 

And then I added that we must, in order to carry on the 
instruction at the Forest School, while the Manual was still under 
preparation, “ have a complete set of technical terms that have 
received thesanctiou of foresters working in every part of the world 
where English is spoken.*’ Hence, to ask me to produce authori- 
ties from the United States, Canada, Australia, and India for 
every word, which (and this point must not be forgotten) I have 
tentatively used in the Notes subject to future confection, is 
beside the point. 

Nevertheless I may mention that the word “ exploitation** 
has already been used in India bj", if I mistake not, Mr. Baden- 
Powell, no mean authority ; and also in the translations of two 
French works on forestry. Moreover, one of these books 
(Bagneri8*s Manual of Sylviculture by Mr. Smythies and 
myself) has been used as a text-book at the Royal Agricultural 
College at Cirencester in England, and a second edition of it has 
just been brought out in England by Messrs. William Rider 
Jtnd Son, the well-known Publishers of the Journal of Foreetry. 
The other work has been reviewed in the journal just named, 
which commended the terminology used. I may add that in 
•this last book the words “ exploitable” and “ exploitability have 
also been employed. 

I would, en paseantj once for all beg readers of the Notes to 
remember that the scientific treatment of large forest estates*^ 
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estates measured not by tens but hundreds and thousands of 
square miles — is only now in its inception in the countries of the 
world where English is spoken ; add that we have still to invent 
words for ideas that are either quite new to us, or for which, from 
their recurring only seldom, longer or shorter periphrases have 
hitherto sufficed. Without assuming too much, I may say that 
this is the first general attempt made to invent a complete English 
terminology. And what we want now is a critical examination 
by the whole body of English-speaking foresters of the terms I 
propose for adoption, the rejection of those for which more 
suitable equivalents , already exists and the final acceptance of 
the rest. 

Major Van Someren suggests ^^to work’’ or ^Ho work out” 
instead of ‘‘ to exploit,” and he has a preference for the second 
term. I have already shown why the first one will not do. 

To work out’* has no better argument in its favour ; it 
necessarily involves the idea of exhaustion— an idea wholly 
incompatible with the scientific treatment of forests. 

If I have not made out a good case for the terms ^^to exploit’ 
and '' exploitation,” I have, I flatter myself, at least 
demonstrated that Major Van Someren’s objections thereto are 
unfounded, and that the words he would adopt in their place 
cannot be accepted. 

On page 106, line 10 from bottom, is not “ lighUloving^^ better 
than ‘‘ shade-avoiding^^ ? And in line 13 from bottom, shade- 
hearing^^ requires a mental twist to catch the meaning yon attach to 
it^ A ‘^fruit-bearing tree^^ is not a tree which can maintain itself 
with fruit over it. Shade-suffering^'* would be better English and 
more intelligible than shade-bearing^^ ; but ^‘shade-loving^"* would 
I think be best. 

On page 118 you write of shade-beanng trees.'*'* Reading lines 
18, 19, 20, to end of para., the forced meaning you attachto shade- 
hearing^^ seems to me very awkward. 

Major Van Someren has evidently forgotten that the verb to 
bear” means not only to bring /or <7i, but 2\^otoendure,to suffer^ the 
one sense being at least as common as the other ; so that his 
analogy of a ^‘fruit-bearing” tree does not apply. 

The term “shade-loving,” which Major Van Someren proposes, 
I myself adopted at the outset. But it would have perpetuated 
an error, which is invariably committed by French foresters, 
and which even some German foresters, from old unforgotten habit, 
unwittingly fall into. “ Shade” is the opposite of “ light,” and 
there is no tree, shrub, or undershrub which does not require 
light for its very existence. To love shade is the same thing as 
to aToid light. To say that a tree is shade-loving is thus to con- 
tradict nature herself, whose humble servitors we are. Similarly, , 
to say that a tree is light-loving, is to predicate of it a quality 
which is common to it with all other trees, although it may be 
in different degrees. Hence it is obvious that the distinction that 
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we have to mark is this, vis.j whether a plant can live under 
sliade or not. Of course all plants can stand a certain degree 
of sliade, but that does not atfect my argument, as we simply 
require to divide our forest plants into two broad classes — (i) 
those capable of living under more or less dense shade ; and 
(ii) those which shade continued for a comparatively short 
time, without at least occasional direct insolation, would kill. 
For the first I have adopted the term shade-bearing/^ for 
the second shade-avoiding.’^ 

r confess I gave up our old loves shade-loving” and 

light-loving” not without a keen pang of regret. There 
was a certain poetical ring about them that won tho heart. 
But I felt it my duty to sacrifice all personal likes and dislikes 
for the sake of truth. 

It requires only a few words to explain the origin of the 
old error, still so fondly clung to, which has been perpetuated 
in the term shade-loving.” There are a number of plants 
which are very sensitive to frost or drought, and which 
require the shelter of trees that overtop and overhang them. 
Such plants (naturally so) can also live under shade. The 
popular voice immediately termed such plants shade-loving, 
and by going a point further, assumed that all plants that 
can live under shade enter into this category. But, unfortu- 
nately for this hasty generalisation, Nature has furnished us with 
the Mesua ferrea, llardwickia hinata^ mulberry, and a great 
many other trees, which, while even the densest cover cannot 
kill them, nevertheless thrive in the complete open. I would 
then ask the advocates of the time-honoured terms, which are 
now given up, whether such trees are light-loving” or 
“ shade-loving.” According to their way of looking at things, 
they are both ! Evidently a rednetio ad absurdum. 

The fact is that we must distinguish between the ability 
of a plant to live in diffused light (shade), and its re- 
quiring shelter against frost or heat ; or both. This I have 
done in the Notes, and thus we have shade-bearing 
with its opposite ‘‘shade-avoiding” on the one side, and 
“ delicate” with its opposite “ hardy” on the other, 
according as we consider plants from the standpoint of 
direct and diffused sunlight, or of shelter and its absence. 

Major Van Someren suggests “ shade-suffering” as an 
alternative to “ shade-bearing.” But 1 prefer to retain the 
latter, and to leave unfettered the employment of the verb 

to suffer” in the sense of “ to be injured.” For instance, I 
should like always to be able to say that, ‘‘although a certain 
plant is extremely shade-bearing, it is nevertheless suffering 
from too dense a leaf-canopy overhead.” 

In adopting the terms Major Van Someren objects to, I 
have received the unqualified support of many experienced 
foresters, Englishmen by birth and education. I confess 1 
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do not see what mental tw^ist’^ is required to apprehend tlie 
meaning I have given to the term shade-bearing.” 

Referring to the definitions generally, Major Van Someren 
writes : You invite criticism, but I think you are to be compliment^ 
ed Jor the large number of good terms you have put togeihery I 
thank the Major for his kind appreciation. 

You write about Pinus longifolia and deodar on page 118 
following on your remarks in last part of page 117. It is very 
striking at Simla to note how deodar everywhere shoots up under 
heavy shade^ and it is not so beaten by silver fir as you state broadly 
on page 118. But this is only one placSy and, while not contesting 
your position seriously^ 1 think it well to note this for you. In 
the Murree hills, the blue pine is spreading fast and taking the 
place of P, longifolia, I have asked Elliott to make careful 
notes of this, and to write you some time hence about it, 

Tlie preceding observations of Major Van Someren’s are 
very interesting. Regarding the silver fir and tiie deodar 
1 meant only to say in a general manner that on damp, cold 
aspects, at high elevations, the former would prevail over the 
latter. I would invite the Major kindly to read over again 
my remarks on aspect and altitude on pp. 123-124, and 
inform us whether the places where he says deodar is not 
so beaten by silver fir,” are not too low for the aspects in ques- 
tion to be cold and damp enough to give the former species 
all the advantages which it possesses in the heart of its habitat. 

1 shall expect Mr. Elliott^s notes with great interest, and 
trust he will dilate on the struggle for existence between the 
Pinus longifolia and the P, excelsa as much as possible^ examin- 
ing every feature of this important struggle. 

W. R. F. 

Page 108, line 10, from top. The Eugenia Jambolana is an 
evergreen except in drier places^ and is mentioned by Brandis as 
one of the principal species of the evergreen forest of the GhatSf 
Several other Eugenios in Assam are also evergreen. 

As far as I have been able to judge, the leaves of the 
Eugenia Jambolana^ E, caryophyllcefolia^ and E, salicifolia do 
not persist for a whole twelvemonth ; hence they are not ever- 
green trees. Eugenia operculata is unquestionably not ever- 
green. It would be very useful if this matter were cleared 
up once for all. A mere assertion that such and such a species 
is evergreen will not suffice ; the writer must be able to state 
that he certainly noted leaves on tbe trees that had persisted 
during at least a twelvemonth. 

Page 108, line 11, from top. Sissoo in the Dehra Dun is 
quite leafless for several weeks, 

1 have been marching for the past fortnight through this 
Dun, and have come across many sissoo trees with their old 
loaves still on, aud the new ones just coming out. 
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Page 120, line 14-19, from top. In the NortIfEaeitem Pro^ 
vinces of India^ other companions of sal^ which attain the same 
height as that tree^ are Schima Wallichii in damper places and 
on hills j and Lager sir wmia parviflora and Dillenia pentagyna. 

This iuibrmution is very interesting. 

Since going to press I have received some excellent criticisms 
from ‘‘ Sw.,” which are given at once in order to relieve the 
pressure that is sure to arise for space in the followiug January 
Kumber^ the first of the new monthly series. There is thus 
no time to interpolate my own replies, as 1 have done in the 
case of other critics ; and accordingly “ Sw.’s” paper is printed 
en bloc, and my replies will be published in the next issue. 
For the sake of easy reference, when making those replies, I 
have divided “ Sw.’a’* remarks into sections distinguished by 
characteristic letters of the alphabet. 

“ Sw.” suggests that, in order to show at a glance what por- 
tions of his paper are extracts from the Notes, and which form 
liis criticism, tiie former should be printed in italics, and the latter 
in ordinary type. I would very gladly have had tliis done, but 
for the plan which has been laid down in the second paragraph 
of this article, and which 1 have liitherto followed, I have 
no alternative but to have the whole of ‘‘ Sw.V' pai>er printed 
in italics, however repulsive that may appear to the eye. 

In the October Number, 1882, of the Indian Forester^ ^ a 
part of the proposed ‘‘ Manual on Indian Sylviculture'^^ has been 
published, and criticisms invited, Assunimg that not a complete 
criticism of the whole part published is expected, and that it is 
permitted to any of your readers to take up such points as they 
may choose, the following remarks are ofered : — 

Preliminary Definitions. 

(-4) A tree is any woody plant branching from a certain 
height above the ground, and capable of attaining a minimum height 
of 25 feet:^ 

A shrub is a woody plant incapable of attaining a greater 
’ height than 25 feet, and which branches at or near the basel^ 

Why, it may be asked, exactly 25 feet f Why not 24, or 15, or 
50 ? Surely to fix the minimum height at 25 feet is a most arbitrary 
2)roceeding which has nothing whatever to do with the character of 
a tree. The importa^it point is, that it carries up a single stem for 
some distance from the ground, and then begins to branch, while 
a shrub branches at once at or near the ground. This should be 
snjfficient. Whatever minimum height might be fixed upon, no 
logical mind would admit such a condition as an essential part 
of a tree. 

( B.) Middle sized trees, between 50 and 80 feet, e,g. 
^uercus semecarpifolia, Toonf^ 


37 
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Q. Bemecarpifolia grows to upwards of 100 feet high in 
NepnU Toon in Darjeeling grows into an enormous tree, a 
specimen having been measured which contained 600 cubic 
feet of timber^ and was considerably more than 100 feet high. 

( (],) “ The length of the stem of a tree under its h'anches is 
called Us bole,^^ 

Hitherto it has always been understood that the bole of a tree 
means its stem above ground urithout the branches, generally as 
high up as it may he fit for timber. 

Where does the bole end, if the tree has branches close down to the 
ground, as will often happen ? What is now described as the 
bole has hitherto been understood under clear hole.*' 

(Z>.) “-4 coupe is any area in which a felling has been or 

is to be made, and the produce obtained from the felling is 
collectively called the Fall," 

The word^‘ Fall*' seems awkward. Would not “ Yield" be more 
appropriate and natural ? 

{E,) “ When a coupe is not clear felled, the trees left standing 

are collectively termed the Reserve" 

The word rksbhvk is in this case highly <d)jectionahh, as In’- 
dian foresters are now accustomed to understand something quite 
different under Reserve, It would he much better to substitute 
the word C^tandard" which is well understood. 

Trees which can only live in more or less direct sunlight 
are said to be shade-avoiding " 

Why not call them “ light DEMANDING.^’ They really demand 
light, rather than avoid shade. 

CHAriER II. — Struggle for Existence. 

First Case. 

(G) I. — Relative innate vigour.—^* Stool-shoots are much 
larger and stronger than, and easily suppress seedlings of their 
own age." 

This is no doubt correct, but it may mislead the beginner. The 
wording might be altered to the following : — ‘‘ Stool-shoota are, 
up to a certain age, much larger and stronger than seedlings of 
their own age, which they easily suppress during that periods 
Later on in life seedlings overtop stool-shoots.** 

(H) IV. — Density OF Leaf-Oanopy. — If the species com- 
posing the crop is shade-bearing, like the deodar, silver fir, 

Deodar and silver fir should not be pul side by side in this 
manner, as the silver fir bears a great deal more shade than 
deodar, 

(I) and both ahhoi'ring the interlacing of branches.*' 

The hypothesis of trees abhorring the interlacing of branches 

is of a very doubtful nature, and the less said about it the better t 

Second Case. 

(J) . X. — Density of the Leaf Canopy in the 

case of trees that are very partial to light, like ... Piiius loDgi- 
folia, sal.n," 
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Sal is here described as very partial to light, like Finns 
longifolia, but on page 106 it is put down as shade^bearing^ e,g. 

^al, silver fir Surety it is quite out of the question to 

classify it on one occasion with chir one of the most light 
demanding irees^ and on the other with silver fir ^ one of the most 
shaded)earing trees. 

Third Case. 

(K) . 11 . — Greater suitability of Soil and Subsoil... 

The Sissoo alone can grow on the alluvial shingly banks and 

beds of some rivers ^ 

The Khair does the same^ and in fact it is often found mixed 
with sissoo in such localities. 

(L) . Ilia. — Attacks op insects and other animals. — 

Under this section the intervention of “ ?nan” is treated. Is 

man included amongst insects*^ or amongst other animalsT* 
Surely he should have been considered worthy of a separate sub- 
head! 

E. E. Fernandez. 

JPamboo fcr jjapir 

TO THE EDITOR OF THE INDIAN FORESTER.^’ 

Sir. — I have just received, through a friend, your Journal for 
July, containing *‘S. E. P.’s” (Mr. Peal’s) letter complaining of 
wliat he terms my unjust attack npon him : Verily tliose 
who have greenhouses should not throw stones and surely 
uiy rejoinder to his criticism on my remarks at the Society of 
Arts Meeting, viz., ‘‘that not one single statement there made 
was accurate even approximately^^ was hoth MnA justifiable. 

“S. E. P.” says I make no distinction between stems and 
clumps. I do not see how he can assume this from my remarks 
at tlie said meeting, and I think if he will read my letter 
again, to which he refers, he will find this assertion not justified : 
commenting on his renewed criticisms in order as written 

— I did not state thfit a full-sized bamboo stern ever 
grow from a seed, or that hamlioos were artificially propagated 
l)y or from seed. I said tliat in natural propagation the young 
bamboos sprang from the seed of the old plant, and then 
went on gradually maturing; finally, like their predecessors, 
seeding and dying. 

%ndly, — If, as '‘S. E. P.” asserts, "the stems are mature, and 
often die before 15 years, I can only say I wjis not aware of 
the fact, and imagined the stems thrown up annually every 
season grew and went on maturing with the parent stool or 
chump, "'dying only when it died. My ignorance of this ( so- 
called ) fact” arises from my attention having been given 
chiefly to young ov season’s growth, the stems of which I 
find are not silicious, only becoming so as they mature by ago. 
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Maturity^ by the way as I understand the word, does not menu 
death, as a man is not considered of mature a^e till 45 or 50, 
tliou^h living till 70 or 80 ; or more capable of producing children 
as the bamboo clump or root does young stems after maturity. 

Srdly . — As to the insides of stems gradually filling up, I must 
admit that my remarks, as reported at the Society Arts Meeting, 
point to that conclusion. 1 referred, however, more especially 
to the conducting sap vessels becoming gradually ossified, tlie 
thickness of the Annulus of the stems thrown up as the clump 
matures increasing, the outer portion thereof becoming more 
and more silicious or silicified and hardened by age, that is 
every succeeding year. 

4>thfy , — An individual stem never seeds by itself; in this 
I agree, believing that all, or nearly all, the stems of a clump 
seed simultaneously. 

S. E. P.” says that whether bamboos are propagated 
naturally or artificially (1 assume he means only the latter) 
by the young or two-year-old sterns or offsets, propagating 
power is crippled^'* Literally this may be correct, but as only a 
very small proportion of young two year-old stems would be 
required, and then only if forming a ‘^Baries,^* and as I do not 
propose to use two-year-old but only season stems, the crippling 
would be really infinitesimal, especially as the annual or 
season cropping should not exceed one-half or two-thirds of the 
stems thrown up. The sugarcane is propagated by cuttings, 
but the sugar crop is not affected thereby. 

I will not attempt to remark on ^‘S. E. P.^s” list of bamboos 
under their native names. I might as well deluge ^‘S. E. P.” 
with the technical details of paper making, of which I fancy 
he may know as much as 1 do about Assamese bamboos. I can 
only broadly state that I have found young season shoots, 
cropped from matured clumps, make excellent paper stock ; and 
I must leave Mr. Peale and others interested in the supply of 
such stems to solve the problems of their cropping, cultivation, 
and propagation, only adding that I trust this and further dis- 
cussion may enlighten all interested in the question of new 
sources of supply of paper-making material which is becoming 
more and more urgent. 

There aj>pear8 to be a singular parallel between the growth 
or propagation from seed of bamboos and E<«parto grass. It is 
said that Esparto takes from 10 to 15 years to form the mature 
atocha or root-stool, in the same manner as clumps of bam- 
boos form. The Esparto can be propagated by offsets from the 
root-stool, and too much cropping or plucking weakens the 
parent plant as does too much cutting the bamboo ; but as 
propagation of the bamboo is so readily produced either from 
offsets or cuttings of the stem, I am hopeful, ere long, to 
learn that attempts at least have been made to thus extend 
our much-desired supply of paper stock. 
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In conclusion with S. E. I only beliove in controversy 
as a means of developing truth, and in that sense am glad of 
S, E. P.’s^’ criticisms. I now hope we may quietly compare 
notes such as may be instrumental in furthering the enter- 
prise I have at heart, viz> to draw our supplies of paper-mak- 
ing material from India. 

If bamhoo cannot be readily and economically propagated 
and cultivated for paper-stock, the sooner the question is de- 
cided the better. It is assumed, and has been asserted, that 
bamboos of the varieties suited for paper-stock, that is long- 
jointed succulent stems, such as the Bamhusa Brandisii B. 
polymorpha^ B. tulda^ Dendrocalamus Hamiltonii &c., will not 
grow otherwise than in large clumps, therefore occupying 
much space with small yield of season stems to the acre ; 
and that such clumps cannot be regularly cropped without 
injuriously affecting the continuity of growth. The question 
to determine is whether this is really the fact ; or \vhether, as 
I hope and believe, by systematic cultivation and cropping the 
bamboo can be made to produce a denser growth or better 
yield to the area under such cultivation. Further investiga- 
tion and experiment on this crucial point is much to be desired, 
and in this 1 ask S. E. P.*’ and others to cooperate. 

Claxheugh, Sunderland, Thomas Routledgb. 

lltA September 


4 icfldar 

Being fond of statistics, besides believing that they are most 
useful in cheapening work, I send some particulars about 
deodar seed, which may be useful to brother officers who have 
to collect it, I am doing so now ; and when the coolies first 
began to extract the seed from the cones, I found they were 
sitting in the warm sunshine, picking each seed out with the 
finger and thumb. I speedily knocked that on the head, and 
made them take baskets and shake the cenos, previously 
broken up, in them, the couseqnence being that the seed drop- 
ped through, and they are able to clean about six times the 
quantity. I then took out of a heap eight ordinary cones, and 
myself carefully ]>icUed out all the good seed, counted, and 
weighed them with a letter sefale very carefully with the 
following results : — 

The eight cones gave 613 good seeds, which weighed 3 oz. 
As the coolies were then bringing iu their kilta loads of cones 
from the forest, I counted the contents and found the average 
per kilta to be 150 cones. Taking the above figures 18 kiltaa 
should give 821b8 (one maund) of cleaned seed. When the trees 
are near at hand a man can bring in two kilta loads per day, or 
300 cones, which should give S^lbs of cleaned seed, so that 
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ten men can bn’nor in (ronfriily) one mnnnrl of cleaned seed. To 
tlie cost of this iias to be added the extraction of the seed from 
cones. I have not jet ^ot accurate figures, but, as far as I have 
gone, it would appear that one mnii can only take out 4lb8. 
of cleaned seed per day. Working all tliis out it will be seen 
that the cost of collecting one maund of good cleaned deodar 
seed should be between 11s. 6 and Ils. 10. 

J. C. McDonkll. 


TO THE EDITOR OP THE INDIAN FORESTER/' 



Sin, — Regarding the collection of leaves or spathes of oiir 
bamboos, I once started collecting for Mr. Kurz, but found a 
serious difficulty re the 8j)athe8 at the very commencement, i.e.j 
they often differ more conKpicuously in form on the one single 
stein than in different si)ecies. Thus the spathes of our jati 
below on tlie young stem shoot are as in 3, while those at say 
three-fourth of the way up are much longer, as in 2, and those 
at the summit as in 1, are so very like ordinary leaves, that if 
it were not for the lower part one would take them for leaves, 
]n the plate above they are shpwn on the culm and opened out. 

Query is, which is tiie type ? 

Perhaps you can say if the lower ones only or mid stem are 
taken, they all have very decided differences. Perhaps those 
about X would be Lest, 

1 cannot find anyone who knows of any of these jatis in 
flower. But natives do not, as a rule, observe very closely un- 
less there is some special reason, and then they often beat us 
as ill telling the various kinds of paddy, &c. 


S. E. Peal. 
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Section 71 (df) of the Forest Act empowers the local govern- 
ment to invest forest officers with the power to hold enquiries 
into forest cases; and in the course of siicli enquiries to receive 
and record evidence. But nothing is said about the procedure 
to be followed, nor is it stated that the forest officer, when 
bolding such enquiries, can compel the accused to attend, or the 
witnesses to give evidence, or take the oath if they decline to do 
BO. Thus the section as it stands amounts to this : The local 
government may empower a forest officer to hold enquiry ; but 
any person accused of a forest offence may cancel this 
authority in his own particular case if he chooses to do so. 

I have recently held a number of enquiries under this section, 
and, for want of a better, have adopted the following procedure, 
which, 1 am told, is not illegal. 

On receipt of sufficient information regarding a forest 
offence to enable me to act, I summon the witnesses to appear 
and give evidence under section 71 (6), using, of course, a civil 
puuimons form, as this section only gives the powers of a Civil 
Court to compel the attendance of witnesses; and, as no power 
is given with regard to an accused, I B\\x\\Ay issue a notice to 
him that the case, which is briefly stated in the notice, will be 
investigated under section 71 (d; of the Forest Act on a date 
specified. If the accused declines to attend, the investigation 
breaks down, and (unless there is sufficient evidence to w^arrant 
the arrest of the accused under section 63), all that can be done 
is to take the statements of the witnesses and* forward them, 
as statementSy (not ns sworn evidence) with a report of the case 
to the Magistrate having jurisdiction in the matter. 

But if, as generally happens, the accused and the witnesses 
attend on the day appointed, I investigate the case after the 
procedure prescriljed in the Criminal Procedure Code for the 
trial of summons cases. When the investigation is ended, if it 
does not appear that the accused is innocent of the offence with 
which he was charged, I forward the evidence taken, and the 
statement of the accused, together wuth a short report of the case, 
to the Magistrate of the district in which the offence was com- 
mitted, and I call on the accused to give security for his 
appearance before this Magistrate on a stated date, generally 
the next day on which the Court is open. If he cannot give 
security, and the offence is such as to warrant Iiis arrest under 
section 63, and requires such extreme measures, I send him 
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before tlie Magistrate under arrest. If not, or if the offence does 
not admit of this, he is let go, and it is left to the Magistrate 
to compel his attendance as in other criminal cases. 

This procedure has hitherto answered because every tiling 
goes on smoothly, and the witnesses and accused have appeared 
when called, and answered any questions put to them. But if 
they bad not chosen to do so, the powers of Section 71 {d) would 
liave been perfectly useless. 

There is another point with regard to this section which has 
somewhat surprised me, namely, that forest officers, empower- 
ed under it, are not obliged to keep a register or record of the 
investigations held by them. This is all the more necessary 
because tlie documents relating to such cases are, in most cases, 
forwarded in original to the Magistrate of the district ; and 
when fas not imfrequently happens) a question relating to such 
cases already dis])osed of arises, the records have to be got back 
from the Court or Office, they have been sent to ; and this is 
often inconvenient and always a source of delay. I have fre- 
quently had a number of forest cases pending at the same time, 
and I have found it necessary to keep such a register my oton 
information in the following form • 
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This form of register may be considered too detailed, but 
I have not found it so in practice. In addition to this register 
I have found it necessary to keep, on a separate page of the 
same book, a register regarding timber seized under section 52, 
and of confiscated timber left in charge of the forest officers 
under section 55 : — 

{Specimen Register of attached property,) 
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I would be glad to know if any orders or rules have been 
published on the above subject in other Provinces. 

JuNGLi Sahib. 

The above has been referred to Mr. Baden-Powell, O.S., for 
legal opinion, and his remarks follow : — 

^‘The power to obtain witnesses by Civil Court process does 
not refer to witnesses for the offence, investigation (d), but to 
the preceding power of survey, &c., and is with a view to 
ascertaining boundaries, owners of adjacent lands, &c., &c. 

'‘In the Central Provinces the divisions are very large, and the 
population very scanty ; it must often happen then that either 
offences would go unpunished, or tlie greatest difficulty be ex- 
perienced in sending a prisoner forty miles or moreover roadless 
country, so that the officer is invested with magisterial powers 
where be has all the needed powers for hearing the case. 
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was never intended that in every forest case the forest officer 
should make an investiaation, thou^rh every higher grade 
officer may reasonably have the power to do so. The only object 
of the section is to introduce tentatively, and as far as it will go, 
something like the French plan of proces verbal^ and the only 
cases in wliich it should be resorted to, is (1) to constater’’ 
(formally record) a certain condition of things which the 
forest officer sees himself, the accused being with him (caught 
in the act, or arrested for it under the powers given by the Act), 
and when either the officers himself, the guards, &c., with Kim, 
or people on the spot are witnesses. 

‘‘ (2.) It is also useful to record and preserve evidence of 
facts likely to disappear from lapse of time, weather, &c. In not 
one of the cases in Jungli Sahib’s register does the investigation 
seem to be necessary at all ; either such cases should be com- 
plained of to the Magistrate direct; or if the forest officer is so 
situated that it would be difficult to prosecute owing to distance, 
then the matter should be brought to the notice of the authorities, 
so that at last the magisterial authority may be provided within 
reasonable reach. 

No power exists to take security or anything of t^ve kind, or 
to issue notice to the accused. 

‘‘The power can only be used in necessary cases, not nlways) 
when the accused is caught on the spot and arrested, and with 
tlie aid of such witnesses who, as before remarked, are on the 
spot.” 


Jmalgsis xiff ‘SStood J^sltcs made tg students at 

^choal 

The following table contains the analysis of wood ashes made 
in the Central Forest School at Debra Dun, from July to Octo- 
ber 1882. 

The quantities all refer to steam dried woo’d. At the end of 
the table will be found the w^eight of air dried wood, wliicli 
corresponds with lOOlbs. of the steam dried wood. With the 
exception of the raalj hail creeper, the wild palm, and the bamboo, 
all the woods were carefully cleared of their bark before they 
were analysed. 

The total quantity of ash in 100 parts of wood varies from 
014 to 11-74. Conifers have comparatively the smallest pro- 
portion of ashes. Deciduous trees have generally noo**® ^^sh, 

but just the most precious tinjber trees amongst them Sal and 

teak are again the poorest. 

The amount of soluble salts (potassium compounds, including 



300 


ANALYSIS OF WOOD ASHBS. 


Inore or less sodium compounds) varies as much as the total 
quantity of ashes, and inferior wood, such as that of pial and 
inaljbau have large quantities. The soluble salts were extracted 
by means of water, the solution evaporated and the residue 
weighed. The proportion of carbonate, chloride, and sulphate 
was estimated from the respective precipitates. Sometimes the 
soluble salts are mostly carbonate ; at other times the carbonate 
is far the smaller in quantity. 

The salts were mostly potassium compounds as shown by the 
jla'me reaction, but in three cases tliere was a yellow flame, and, 
therefore, more than traces of sodium present. The quantity of 
insoluble phosphates is generally about double that of the solo* 
ble salts. Here, again, the more precious timber trees contain 
rather less phosphates than some inferior trees. The phosphates 
were examined in five cases, viz., 1, 9, 11, 14 & 15, and found 
to consist of a small quantity of iron and aluminium pbos- 
pliates, and of a larger quantity of calcium and magnesium 
phosphates. 

Calcium carbonate formed generally the largest amount of 
the ashes. Magnesium carbonate often approached, and in two 
cases even exceeded the calcium carbonate. It should be stated 
that the weights of these substances were, as a rule, only 
estimated ; but the total weight of matter soluble in acids (com* 
prising all the phosphates, calcium carbonate, and magnesium 
carbonate) was ascertained as the balance of weighings. 

The matter insoluble in acids rose high in the cases of palm 
and bamboo, which contain much silica. The amount of ash 
in Bauliinia Faldii is very great. Some charcoal, made of the 
wood, yielded no less than one*third of its weight in ash. 
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in dpfiorif. 

The following facts regarding the forest soils in Coorg will 
be of interest ; they somewhat upset the generally received 
theories as to the formation of vegetable soil in forests. 

Coorg, as will be seen from the map, is a little country occu- 
pying a small portion of the Western Ghats, and jutting 
out a short distance in the Mysore plateau. The Western 
slopes of the Ghats are covered with dense lofty evergreen 
forest, into which jungle fires never penetrate. On the east is a 
belt of deciduous forest, varying from four to six miles in width, 
which have been constantly burnt through by jungle fires 
for time out of mind ; and indeed we may infer that this has 
been going on for centuries. Do not we all know that the 
natives of India always burn the forests on principle, in order 
to get an early crop of young grass for their cattle ; in fact they 
consider it a duty they owe to tlieinselves and tlieir neighbours 
to burn off the forests as completely as possible. Is it likely 
that this is a habit developed of late years, and not rather 
one as old as the first settlement of inhabitants in the country ? 
Then that the forest has been much in the same state for the 
last 500 years is proved by the existence of teak trees of that 
age, which evidently grew in the same conditions from the 
first as they are doing now. The almost invariable wide centre 
rings, two to three in the first inch seen in those ancient trees, 
would appear to give direct evidence of the young plant having 
been constantly burnt down every year, every time sepdiug up 
a larger shoot until a shoot is produced large enough and high 
enough to defy the jungle fire. This is the process to be seen 
going on under our own eyes. A teak plant, grown under 
other conditions in the forest, would have six or eight rings to 
the first inch. We may then I think infer that these deciduous 
forests were constantly run over by fire 500 years ago, and 
have been ever since, and probably were burnt for centuries 
before that. 

Now what is the result on the soil ? 

In the one case we have the virgin evergreen forest of the 
Ghats in which fire never penetrates, constantly giving back 
to the soil a vast amount of vegetable matter in the shape 
of leaves, wood, and bark. On the other hand liigh deciduous 
forest, the vegetable matter from which has been constantly 
burnt by jungle fires for centuries. According to preconceived 
notions tliere would be a thick layer of vegetable mould in 
the former, aod next to none in the latter. As a matter of 
fact the very opposite is the case. In the Ghat forests there 
is seldom more than an average of six inches of vegetable 
mould, whereas in the deciduous forests there is thickuess ot 
from 1 foot to 28 inches. It must be distinctly understood here 
that 1 am not speaking of scrub jungle, but of high and fairly 
well stocked deciduous forest. 
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lu open scrub jungle the formation of vegetable mould 
is naturally very much less, and, as might be expected, if the 
subsoil is examined, it will generally be found to be poor. 
No doubt there are other circumstances conducing to the 
poverty of the jungle, and amongst these chiefly the want of 
rain, and these causes act and react on each other. 

The diflerence in the soils of evergreen forest and deci- 
duous forest is very distinctly marked on the lower western 
slopes of the Ghats. Here, up to an altitude of 800 to 1,000 feet, 
rtihe slopes are covered with semi-deciduous forest of Terrnlna- 
lias and Lagerstrosmias mixed with the large thorny bamboo, 
the greater portions of which are burnt almost annually. In 
coming down the Ghat roads the difference in the soil of 
the road cutting is at once noticed; between the thin greyish 
layer of the vegetable mould of the evergreen, and the thick black 
layer of the fire devastated deciduous forest, 1 have noticed 
the same thing on the Carcoor Ghat from Niligiris to Calicut. 
A few days ago, in going through a coffee estate on tlie Ghats, 
I passed a place where the soil was a rich deep black resemb- 
ling what is seen in the eastern deciduous forests, strongly 
contrasting with the absence of mould in surrounding portions 
of the estate. It had been lately dug, and on looking closely, 
I noticed a number of pieces of charcoal mixed with the soil. 
On remarking on this I was told the place was the site of a 
toddy drawer’s house and garden, and the rich black mould 
was evidently partly produced from burnt vegetable matter. 

The fine coffee estates in what is called tlie ‘‘Bamboo” dis- 
trict in Coorg owe their flourishing condition to the rich black 
vegetable soil of the deciduous forest. In the first days of 
coffee planting, every one thought that the soil of the dense 
Ghat forests must be everlasting, as compared with the decidu- 
ous, but the fallacy of this supposition is proved by thousands of 
acres of abandoned coffee states on the Ghats, whereas estates 
planted fifteen years ago in the “bamboo” are as flourishing 
as ever and shew no signs of decay. Supplies coine up as well 
as when first the estate was planted, shewing that the soil retains 
its vigour. In the Ghats it is not so, the exhausted soil re- 
fuses to rear the young plant, so that vacancies cannot be filled 
up. And it is remarkable that this is not only the case on 
steep slopes, but also on flat places and hollow where there 
can he put little wash. 

1 trust that these observations will bring out those of other 
observers on the subject. 


Coorg. 
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Jldminigtratiott ilc^art of the Padras §« 8 i- 
dcttfg for 1880-81. 

By the kindness of the Conservator, Major Campbell Walker, 
we have been favoured with a copy of the Madras report, which 
completes the series of reports which we have reviewed in 
our April and July numbers. We wish we could give a good 
account of the state of forest conservancy in Madras, but there 
is, unfortunately, only too much internal evidence in the report 
before us, of tlie difficulties entailed by the absence of a 
proper forest law ; and the consequence is that there is evidently 
not only very little system at all, but what there is, is so con- 
stantly changed, that true conservancy, wdiich must always 
depend on good, even though elementary, arrangements being 
permanently made and only altered by progressive improvement, 
cannot well exist. Fuel reserves are transformed into forest 
reserves, and vice versd ; the forests protected one year from 
fire or from cattle are thrown open the next to indjscriminato 
grazing or unchecked burning; and the systems of revenue 
collection are altered and re-altered. We quote Colonel 
Beddoine^s para. 162, on the subject of a Forest Act which will 
explain well the condition of things in the Madras forests, 
during the year 1880-81 : — 

“ A steady annual improvement in our reserves and forests 
cannot be expected until a Forest Act gives definition to 
our forest laws, and regulations throughout the Presi- 
dency, and strengthens systematic conservancy. At present 
we almost entirely depend in each district upon the support 
w’hich the Collector for the time being chooses to give. 
Tracts treated as reserves one year are perhaps thrown open 
the next, and our officers are quite at sea with reference 
to any definite system for checking smuggling, forest offences, 
&c., because we have no proper code of rules, and what we 
have differ in different districts, and are often not upheld, or 
constantly being altered, aud punishments, when obtained, are 
often so lenient as to be a premium on the breach of the Forest 

Henceforth we trust all tin’s will be at an end. For under 
the enlightened rule of the present Governor, and the assistauce 
of Dr. Brandis, a Forest Act was passed on August 26th ; and 
arrangements are now in progress which should place forest 
administration in Madras on a proper footing, consistent with 
the place which Madras ought to take as having been in reality 
the pioneer of forest conservancy in India. 
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Here, ia Northern India, moat of us have only the vaguest 
and most general idea of the forest system of the Southern 
Presidency. We know that all the officers, except the Com- 
missioner, are styled Deputies that Madras refused to 
accept more than two of the Nancy trained forest officers sent 
out from home; that inmost years, so far from }>a\iiig its 
expenses, forest work has given a decided deficit ; and that the 
determined opposition of certain Madras officials, and notably 
Sir W. Robinson, has resulted in the alienation, or probablo 
alienation, of some of the most valuable forest property which 
exists in India. But beyond this we know little, and we 
regret to say that there is little to enlighten us ia the report 
now under review. 

A very serious drawback to the utility of the report is the 
absence of the well known statements which our forest code 
prescribes, and wbicli for the Indian and Bombay circles give, 
almost alone, a clear account of the state of conservancy. 
There is not even an area statement of reserves, no record of 
the progress of fire protection ; the plantation results are 
relegated to a table in the body of the report ; while the space 
usually devoted to returns is occupied by six complicated 
and useless timber forms, and a financial statement. Wo trust 
that one of the first acts of Government, under the new 
regime, will be to order the introduction of the forest code ; 
and if this is done we may hope another year to be able better 
to contrast the work done, and the results of conservancy in 
Madras with those of the provinces of the Bengal and Bombay 
presidencies. 

The first part of the report treats of three description of forests 
viz.: II A, Reserved Forests ; 11 B, Fuel Reserves ; and II Cy 
Plantations. 

We have tried to prepare for ourselves a list of the reserves 
in the different districts, but information is only given as 
regards one or two such, as Godavari 68 square miles. North 
Arcot 93, Tiiinevelly 287. The very meagre accounts of work 
done in the constitution, demarcation and protection of the re- 
serves afford almost no information that is worthy (d’ note, except 
tlm successful settlement in favour of the Department by the 
High Court of Madras of one of the South Kanara claims. 
But in para. 48, the total area of reserves is given at 806 square 
miles. In the account of the Fuel Reserve there is equally little 
information to be gained. Everything is subordinated to the 
“number of tons of timber cut f and it is characteristic of Madras 
Dianagement that in Palghat afire is said to have broken out and 
burnt two days, but did no serious damage. We wonder if any 
attempt was made to extinguish it by the forest guards, for we 
suppose there are forest guards in Madras ; and if the Assistant 
Collector will have some help in watching his 15-foot firepatli 
which is to be the great protector in the future. We wonder, 
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too, how much good a 15-foot firepatli would be in Northern 
Bengal or Biirmah, without patrols and with grass on either side 
10 to 15 feet high. 

The total area of Fuel Reserves was 250 acres, the greater 
part of which however was only insufficiently stocked. 

Tlie accounts of planting operations are mucli better than 
tliose of the reserves, though very little is told us in the report 
regarding them ; and especially regarding Nilambnr and tlie 
Eucalyptus phmtatiou on the Nilgiris. A table gives the 
area of plantations at the end of 1880-81 at *8,820 acres, the 
financial results of which up to date were — 


}!>•««» K.. 3.98,420 

The total expenditure per acre has, therefore, been Rs. 81-8, 


a heavy rate, and one which seems, with other evidence, to show 
that an undue proportion of the expenditure of the Madras Forest 
Department and of the time of its officers has been spent in 


plantation work, to the neglect of the first elements of forest 
work demareation and tlie management of existing forests. The 


financial results of the rear were 


Revenue Rs. 4,86,7151 

Expenditure „ 3,51,9991 a result which with a Forest 

I Act and under a system* of 

Surplus Rs. 1,34,716) ])roper reorganization will pro- 
bably soon change materiallv. 
It must not be forgotten that the average surplus of the six 
preceding years was only 4,638, so that 1880-81 already shews 
an improvement. 

Before closing our review of the Madras report we must 
notice the results of experiments made at the gun carriage 
factory at Madras, on the weight, &c., of planted Nilainhur teak. 


These 

gave 

Age 

Weight in lbs. 

No. of Leiiffth 

Sonte nrea 

Break 


pi*r c. ft. 

iLxpects. of Bar 

of Bar 

AVeight. 

No. 1 

60 

••• 38 •«. 

6 ... 3rt. 

.. l^in ... 

753 

2 

30 

••• 57 #.• 

6 ... 3tl. .. 

'• )» 

627 

.. 3 

32 

• 41 at. 

6 ... 3ft. ., 

•• n 

870 


As we do not know the depth and breadth of the bar we 
are unable to calculate P which = All we know is that hd 

= 1 If we assume, as is probable, that 6=1, and d = we 
have P =5 1,004, 836, and 1,160 respectively, all very high rates 
compared with P = 600, the figures which are usually adopted. 

Wo have now received all the provincial reports for 1880-81, 
and there is nothing left for us but to recommend attention to 
the Inspecter-General’s general review, which we do not pur- 
pose to consider. All we will do is to draw the attention of 
of our readers to paras. 17 and 18, and ask them to note what 
is therein stated as bearing out our remarks iu our April num^ 
ber. 
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llc^ort on ^fntral Jprocinces 

This report wjis submitted on 26tli August last, and reviewed 
by the Chief Commissioner as early as llth September. 
Miijor Doveton accounts for tlie delay in its submi'^sion by the 
weakness of the Divisional Office establishments. This defect in 
the organisation of the Department is of long standi»]g, and 
requires urgent reform. Some of the Divisional Offices possc'^s 
no clerks, wliil§ only two, both of wliich have very heavy work 
in connection with accounts, have only two clerks each. 
Besides this, there is no regular grading of the men, Ihe 
salaries are generally absurdly low, and promotion is so slow 
that a good man must consider himself lucky if he gets on 
an average one step every 10 years. The result of all this 
is that the Divisional Officers are too much tied down to mere 
mechanical, clerical, and accounts w'ork, and aro unable to devote 
their full energies and time to the true work of a forester. 

In the first class reserves, aggregating 2,58S square miles, 
and scattered over an area of upwards of 30,000 square miles, 
there were only 451 cases of breach of forest laws reported. 
In three cases alone were the offenders undetected, while in as 
many as 427 the persons concerned wore allowed to compound ; 
60 that it was only in 21 cases that prosecution was resorted 
to, conviction being obtained in 18. In the second class 
reserves, which cover 10,842 square miles, spread over tlie 
whole area of the provinces, 8,779 cases were reported — 777 
gave occasion for prosecution, convictions being obtained In 
716. In the remaining 8,002 cases the persons involved were 
allowed to compound. These figures point to commendable 
efficiency on the part of the establishment, and a wholesome 
respect for the forest law among the peo|)le. 

Major Doveton very properly meets the statement of the 
Inspector-General of Forests, that the so-called Second class 
reserves are, to all intents and purposes, unreserved forests, 
by drawing attention to the fact that under the fo* i\st law they 
are really and truly reserved forests, and, as are secure 
against the acquisition of rights, none of which fortunately 
exist therein. In this respect the Central Provinces possess an 
immense advantage over other provinces, where the acquisition 
of more reserved forests, in spite of their present inadequate 
area, is impossible, or necessitates the slow, cumbious and 
expensive process prescribed by the opening sections of Cliajiter 
II of the Forest Act. The retention of the large area occupied 
by the second class reserves is in no sense a source of hardship 
to the people, or emharrassmeut to the governmeut. Land 
required for cultivation can be at once given up under a mere 
administrative order of the Supreme Government. Eveiy aci i y 
is afforded to the people for supplyinff their requireineuts in 
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respect of forest produce, and as soon as the development of 
any part of the Provinces calls for the stricter protection and 
conservation of a neighbourinja^ tract, which was previously 
practically of little value, an administrative order of tlie Cliief 
Commissioner suffices to place it on the footing of a first class 
reserve. 

As stated en passant before, the first class reserves aggregate 
2,588 square miles. This is certainly a very small area, and 
is very little more than that it was six years ago ; so that the 
charge of the Supreme Government to the •effect that the 
extension of first class reserves has been neglected is to the 
j)oint. The conservator replies that this charge does not hold 
good for at least the Nimar division. Nevertlieless, as he 
liimself admits, the question as to what portions of the second 
class reserves should be converted into first class reserves, was 
practically settled as long ago as in 1879. In that year, and 
in 1880, as the annual reports show, a certain number of 
these areas were demarcated, mi?., Bainpnra, Giinjari, Undiia- 
Baoria, Bhojwa and Beheria, Ajnal and Chaoria, all of them 
most admirably situated for export. But up to the year under 
report the sim})Ie measure of obtaining the Chief Commissioner’s 
sanction does not seem to have been taken. Moreover, the 
facility which the complete freedom from rights of the second 
class reserves offers for the permanent reservation of any tract, 
leaves no excuse whatever for tardy progress. The portions 
of the second class reserves that ought to be at onco brought 
under complete protection are extremely well defined, although 
there may yet be no likelihood of an immediate demand for 
])roduce from them. For instance, the once highly cultivated 
Manjrod Pargcma, north-east of Burhanpur, is now a howling 
waste ; but the ricii soil, level laud and abundance of fertilising 
water near the surface still remain, and it only requires the 
loyal carrying out of the measures initiated after careful 
deliberation in 1879-80 to resettle all that magnificent tract. 
In view of returning cultivation the necessity of at once 
permanently reserving the Sambar Deo Hill, including the 
level land on botli sides of tlie river Tapti, leaps to the eyes. 
In the same way the resettling of the fertile valley round the 
fortress of Asirgarh, which was commenced in 1880, and which 
ought already to have resulted in several fionrishing villages, 
marks out clearly the urgency of placing certain neighbouring 
teak-bearing tracts on the footing of first class reserves. The 
Kanhapnr-Berinn tracts, which adjoin the most highly cultivated 
portion of British as well as Holkar’s Nimar, and which are 
oonsequently in a most exhausted condition, ought to have been 
made first class reserves many years ago. And so on for the 
remaining tracts, the permanent reservation of which was 
decided on in 1879. Some of these tracts are conterminous 
with proprietary villages, the boundaries of which are 
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open to dispute; but the rest are surrounded on every 
side by government forests, and could be taken up after 
tlie mere trouble of going round tliem with some survey- 
ing instrument, and putting up boundary marks. A fairly 
intelligent officer, properly aided, could do at least four miles 
of such work a day. 

After most unaccountable delays, extending over a period of 
about fifteen years, the valuable forests in the Raipur district are 
at length being attended to. Lieutenant Forsyth examined 
tii^rn many years back, but no one in the Forest Department 
seems to have been aware of their great value until last year, 
when Mr. Richard Thompson was deputed to study them. It 
is a pity that the extremely able and interesting re|)ort which 
iliis latter officer submitted to his administration has not yet 
been published. Mr. Thompson's examination has disclosed 
the fact, hitherto, we believe, quite unsuspected, that the 
unrestricted felling and export of magnificent logs of sal and 
teak has been going on for a long time on a considerable scale, 
resulting in the destruction or impoverishment of many a fine 
forest. 

These forests ought to have been taken upas first class reserves 
long ago, and we can only attribute their being left to bake 
caie of tliernaelves to the weakness of the superior establish- 
ment. To those who know anything of forest matters in the 
Central Provinces, and the immense area over which the forests 
are spread, and the com|)arative inaccessibility of half of them, 
the necessity of a second conservator and half a dozen more 
divisional officers is indisputable, and urgent in the extreme. 
The additional expenditure which such an accession of strength 
will involve, will be more than compensated for by a large 
enhancement of revenue. We do not hesitate to say that with 
two conservators, and every division properly manned and 
organised the gross forest revenue of the provinces would be 
doubled in five yoars. It is to be regretted that the new scheme, 
just passed by Government, does not provide for this crying want. 
Rut we can still make the best of what we have got by extend- 
ing the Berar conservator’s control to some of the adjoining 
forest divisions of the Central Provinces, for instance to 
Wardba, Nimar, Betui, Hoshaugabad, Damoh, Jabalpur, 
Saugor and Narsingpur. The conservator of forests at Nagpur 
could then devote all the attention which they require to the 
forests of the easteru districts, which are now being rapidly 
opened out by means of roads and railways. With his reduced 
charge, there will still be quite enough of work to occupy 
fully the time of the most industrious and active departmental 
chief. 

Regarding the boundaries of first class reserves we have 
very little to say. lu most cases they are marked out 
by oleai'ed lines. Many of tliem> however, requiie to be 
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permanently fixed by means of numbered pillars or posts 
rising- out of a cairn of stones. And all of them, with very- 
few exceptions, also require being interpolated on good maps 
after an accurate survey. Some of these boundaries have never 
been surveyed. 

We now come to the vexed question of prevention of fire. First 
we must note the clerical errors which resulted in a discrepancy 
of more tluiu 32,000 acres in the protected area returned last 
year. These errors show very great carelessness in preparing 
the returns. We are at a loss to discover how such large errors 
escaped detection, especially as monthly returns are submitted 
to the Direction Ollice, which also requires in ^the first instance 
a map and description of the boundaries of each area before 
its protection from fire is undertaken. 

The aggregate area in which protection was attempted was a 
little over 900,000 acres, of which nearly one-seventh was burnt. 
One forest of 3,54*8 acres, as well as nine blocks of Punasa, ag- 
gregating 84,610, was entirely burnt. Large failures occurred in 
seven other forests. The largest failure of all certainly occurred 
in Punasa. Here the fury of the fire was so great, and it swept 
on so rapidly, that all those who came to put it out had to flee 
before it for their hare lives. Six men were burnt to death, the 
rest, owing to the cool courage and presence of mind displayed 
by Forest Ranger Mahado Ilao, escaped by taking advan- 
tage of a clear space, wiiither they took refuge. The Ranger’s 
pony was also burned to death. The Conservator attributes 
this conflagration to a whirlwind which carried fire across 
the insulating path along the boundary, lighting the forest 
in three separate places at once. Unless we are mistaken, 
the blocks were insulated by fire traces all round them, while 
some of them were also traversed, and thus split up by means 
of interior traces. Major Doveton’s explanation is, therefore, 
unintelligible, except on the .assumption that all these fire- 
traces proved useless. If this assumption is correct, then 
these fire-traces must have been extremely badly cleared ; 
and, if they were well cleared, then their width was quite 
inadequate. Under either supposition somebody is to blame 
for either great carele.ssness or singular want of judgment'; 
but the more probable explanation of tlie wide area over which 
the conflagration swept is evidently incendiarism. Tliis 
explanation is supported by the previous partially successful 
comi)ined attempt of incendiaries, and the account of this fire 
itself, which account has reached us from private sources, 
would make it .appear that the jungle was seen to burn at 
nine different places at once. Under any other circumstances 
tlie localisation of the fire, especially by such an experienced 
and cool-headed Banger as Mahadeo Bao, would have been an 
easy matter. 

Major Doveton says : The success that has been attained 
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in certain forests, and under certain condifions, and the results 
it has g^iven even where fires have occasionally occurred, has 
Jed to the system in force bein^ overrated. The uiifortiinate 
tact is that it is least adopted to tliose forests wliich Govern- 
ment is most desirous to improve, viz. thoi!«e that are most 
accessible, and consequently at present least productive ill tree 
vegjetation. In this matter 1 am prepared to g^o further than 
does the Inspector-General of Forests in ])ara. 30 of tho 
lieview of Forest Administration in tlie Provinces under the 
Government of India for 1880-81, and to stnte that by it 
perfect immunity from fires cannot be rendered sure, at least 
in tlie dry forests of these Provinces. 

In the first place the very measurers adopted for preven- 
tion are, to a certain extent, a source of dauf^er, owing^ to no 
imperfection in the system prescribed, but to the impossibility 
of relyingr on every official doing: the riglit tiling: at the rii^ikt 

time ; and putting: aside this difficulty, except at a very high 
cost, it cannot render access to the forests except by fixed 
routes impracticable, while it affords no obstruction to the 
])as&age of fire carried by wind. For the latter purpose broad 
lines liave to be resorted to, whereby tracing is rendered a 
greater source of danger. 

“ Fencing and the raising of evergreen belts has hitherto 
been regarded as impraeti(*able, but I am by no means sure 
that they will not be fallen back on as the surest, and, in the 
end, the most economical means of securing fire-protection. 
At any rate 1 am of opinion that this should he I'airly tried, 
and, that until it has been tried, the extension of the present 
system, except to protect a season\s croj) of grass for sale, or 
small areas in which special works are carried out, should not 
be attempted.” 

Major Dovetoii will excuse us if we say tliat we disagree 
in iota with bis main couelusious and the manner in which he 
arrives at them. And we will now show why. 

In the first })lace it does not 1‘ollow that the forests which 
■Nve are ‘‘most desirous to improve” are necessarily those which 
‘‘ are least productive in tree vegetation.” Reall} it is those 
'wliicli are situated nearest the large centres of consumption, 
or from which there is already, or is expected shortly to be, an 
established export of all or the greater j>art of what it can 
)>rodnco, and this quite regardless of the actual condition of 
the forest as we find it when we place it under conservation. 
Rut this is only a side question. What is more to the point 
is, that such forests, being most largely frequented by pur- 
chasers of wood or their servants, are exposed more than any 
other to the risk of fire, either from carelessness on tlie part 
of these men, or from malice, or again from a pure spirit of 
wantonness. Moreover, as such forests are often situated in 
the vicinity of a large population, the chances of their beiug 



312 


REPORT ON THE FOREST ADMINISTRATION 


fired are obviDUsIy still further increased. Now nothings short 
of a stout durable masonry wall, hi^h euougrh to prevent a 
burning^ fuse being shot over it from a rifle, would bar outsiders 
from setting fire to the forest inside ; and as, for purchasers, 
wood-cntters and others permitted to enter the forest, it would 
be as absurd to expect them all, without exception, even under 
the strictest surveillauce, to hold their hand, as it is to 
expect maukind generally to abstniu from committing 
theft and murder. The Inland Customs line was planted 
with a dense thorny hedge and guarded by 
one man for each inile of its length, but that did not put a 
stop to smuggling. Then, again, can we always be sure of 
our own establishment ? May they not he open to bribes, or 
even fire the forests with their own hands? Major Doveton 
liimself has had to report more than once such misconduct on 
the part of his men. Indeed it seems iinnecessni’y to waste 
time in establishing such an obvious fact that nothiug in the 
world will deter people from occasionally firing the best 
guarded forests, either in order to satisfy a grudge, or from a 
spirit of ymre mischief, or unintentionally through carelessness. 

The fallacy in Major Doveton’s reasoning is due to a tacit 
assumption that it is possible to render the prevention of fire 
in forests a mathematical certainty, otherwise why should lie 
condemn the very excellent system generally practised in his 
charge, because by it perfect immunity from fires cannot 
be rendered sure, at least in the dry forests of these pro-» 
viuces This impossible assumption must be traced back to 
the remarks made by the Inspector-General of Forests iu his 
Review of Forest Administration referred to iu the paragraphs 
extracted from Major Doveton^s report. Even if we could 
go back to the golden age, or bring about a millennium upon 
earth, the risk of fires in forests could not altogether be 
prevented. Houses are sometimes burnt down by some care- 
less act on the part of their owners, who would be the last 
persons in the world to willingly destroy their own property. 
All that we can do is to go on extending, in proportion to the 
means at our disposal, our operations for the prevention of fire, 
and to minimise to the greatest extent practicable the chances 
of failure. 

Placing ourselves at this point of view, let us examine the 
relative efficiency of “fencing, and the raising of evergreen 
belts, the measures which, in Major Doveton’s opinion^ will 
ultimately “ be fallen back on as the surest, and iu the eul 
the most economical, means of securing fire protection.’^ 

We will “first consider “fencing.'' If under this is included 
walling, we have already shown tliat to be effectual against 
outsiders it must be so high that its erection would be out of 
the question. Even to oppose the passage of fire carried by 
wind, it must be impracticably high. Who in teak forests has 
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net observed burning teak leaves carried up several liundred 
feet, and dropped on the ground in an incandescent state ? 
Thus walling^ as a means of keeping out fire is quite inadmis- 
sible. Is a live fence of more practical utility ? It is cer- 
tainly a much less effectual barrier than a wall, and can never 
be raised to the same height. To keep it full at the base it 
must be continually trimmed down. To raise it, tiie soil must 
1)6 suitable; but a single day in the dry 1‘orests of the Central 
Provinces will show that for one mile of suitable soil there 
is mnother of rock or stones, which would require soil to ho 
brought from elsewhere. After the hedge has been sown or 
planted, it will have to be protected from fire during the 
whole of its existence. Herbaceous vegetation is generally 
most luxuriant along hedges, and fire reaching a hedge will 
generally burn more fiercely than before, unless this vegeta- 
tion is removed. Allow fire to enter the best kept hedge for 
two or three successive years, and large gaps will be produced. 
Why have hedges along lines of railway failed, in spite of 
good soil, and constant care, and supervision ? They were 
continually breached by fire. Why aro the Inland Customs 
hedges now abandoned fast disappearing except in a few 
favorable places? Cliiefly because fire is killing out the plants. 
But even in the palmiest days of the salt line, was its hedge 
ever in a state to prevent the passage of fire? A hedge round 
a forest implies in most cases the artificial fostering of plants 
unsuited to the soil and locality. If then annual fires are 
generally sufficient to prevent a complete growth of indi- 
genous trees from springing up, what must it be with the 
delicate strangers forming a hedge ? But even granting that 
a hedge can he raised, ofTcring an insurmountable obstacle to 
the passage of fire, it must be quite as wide as the widest 
fire-trace of the present day, that is to sjiy, in the dry open 
forests of the Central Provinces from 300 to 900 feet broad I 
Is then the raising and maintenance of such a hedge a less 
troublesome or more economical business than the clearing 
of the present fire-traces ? We have seen that to maintain the 
hedge we must preserve the hedge itself from fire, iu other words 
continue to make the ])resent fire-traces. Here is a reductio ad 
absurdum. But to go to the root of the matter, the establish- 
ment of a continuous hedge of this description, save in excep- 
tionally favorable soils, is”a physical impossibility. Attempts 
have been made in the Central Provinces as well as elsewhere 
and have failed, and will fail again. 

We now come to evergreen belts.^’ What are these ever- 
green belts expected to do ? They are to prevent a growth 
of grass and other herbaceous vegetation, which in the 
hot weather become inflammable. In other words by 
their means purely natural forces are expected to keep clear 
8- Hue which now requires expensive annual burning, itself 
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full of danger when carelessly managed. The trees forming 
the belt will recoup the cost of their establisinnent and 
maintenance by the timber, and, in some cases, fruits that 
they will yield. Where sucli belts can be established, 
wo grant their efficacy. But what proportion of the length of 
the boundaries of our forests actually offer the necessary condi- 
tions for raising them ? Is it even one-twentieth ? We most 
decidedly reply, No. After all that can be said in favour of 
evergreen belts, we must not forget that they will be extremely 
costly, especially as they must be maintained so full as to 
prevent grass and other herbaceous undergrowth coming up. 
For a great many years they will tliemselves have to be pro- 
tected from fire by means of a double line on each side of them ; 
and we suspect that even, when completely established, the 
herbaceous vegetation on each side will liave to be cleared 
every year for several feet, otherwise fires, which must gener- 
ally be annual outside the forest, and certainly occasional 
inside, are bound to encroach steadily on them. Besides, all 
the dead leaves that fall will have to be swept away as fast as 
they accumulate ou the ground ; as in the case of hedges, 
these belts will have to be broad enough to prevent burning 
leaves from being blown over across them. The maintenance 
of the leaf canopy in a complete state will always require 
special care and precautions. It must not be forgotten that 
mango groves, left to themselves, soon become more and more 
open, and gradually allow herbage to come up under them until 
the quantity increases sufficiently to connect the dry grass out* 
side with tliat inside the forest. A small beginning in raising 
chiefly a mango belt luis been made by Mr. Wliittall in the 
Niinar division, but Major Doveton gives no details wberby we 
cjin judge to what extent success has been attained during the 
first year. A similar experiment has been tried with mango in 
tlie BetuI division, in wiiich out of 217 plants put out 71, or 
nearly 33 per cent, were already dead in their first year. 

We must make a remark here in conuectiou with theso 
experiments. They are far too small to furnish conclusions of 
a sufficiently general nature. A few hundred plants are easily 
looked after, can indeed receive all the careful tending of 
orchard trees, and tlieir success is apt to raise sanguine hopes 
that might lead to severe disappointment hereafter when work 
is attempted on a larger scale. 

After admitting the efficacy of evergreen belts so far as they 
prevent an undergrowth of grass and other vegetation that 
becomes higlily inflammable when dry, we have shown that 
they cannot be raised except along a relatively very small 
aggregate length of the forest boundaries ; that they are ex- 
tremely costly and difficult to establish and maintain; that 
even after tliey are ful ly established they must themselves be 
secured against the encroachment of fire; and that to serve as 
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barriers to the passage of fire, the dead leaves they slied must 
not be allowed to accamiilate‘under them. Where they can be 
snccessliilly and occasionally established and kept up, let uti 
have them by all means. They help to mark the bouiidaries, 
and render productive a really considerable area that would 
otherwise furnish little revenue. To say of them that they 
would deter badmashes from firing the forests would be as 
incorrect as to say that open doors would <leter b«rg>ars. 

Do what we will, forest fires can no more be entirely pre- 
vented than theft or murder. But becauso tluiy cannot bo 
entirely prevented, that is no reason wliy we ought not in 
extend protection to all our valuable forests whenever we havo 
adequate means at our disposal. If we accepted that reason, 
we should never get beyond nearly attempting to protect the 
very first small tracts that we took up experimentally ; we 
should be exactly in the position of the clod who, instead of at 
once fording the river before him, sat on the bank w\aiting for 
the river to run dry, which nevertheless flowed continually on. 
The first and chief element of success in the prevention of fire 
is the conciliation of the good will and active co-operation of 
the people. These once secured, aud a judicious system of 
sufficiently wide fire-traces completely cleared, successful pro- 
tection is as certain as anything under the sun can he. This 
being so, we cannot but lament the new policy adopted by 
Major Doveton of stopping all extension of fire prevention 
operations except in order to secure better boundaries, and Jiis 
entire acquiescence in the strictures passed on the previous 
year’s work by the Inspector-General of Forests. Wo are 
sure that Dr. Schlich will modify his views, aud qualify very 
considerably the sweeping condemnation convoyed in thoso 
strictures after he has examined the forests of the Central 
Provinces and observed the radical changes for tlie better 
worked in them by even the siip|)Osed imperfect system of firo 
prevention hitherto followed. Major Dovetoii’s present report 
itself supplies us with an argument in support of t>ur position. 
He savs : '‘Two small forest areas, that liad been accidentally 
burnt after several years of successful protection, were, in the 
past year, closely examined, and the conclusion drawn was that, 
tliough in such cases fire may do more damage tluin in areas 
tliat have not* teen protected, as a rule it can only, to a very 
limited extent, modify the benefit that has resulted from previ- 
ous protection.” 

We must apologise for having dwelt at such length on tho 
subject of the prevention of fire; but our best excuse is to be 
found in the important issues involved. Indeed we have been 
obliged, ill order not to tire our readers, to omit to notice 
ntany very interesting facts connected with that essential ptii t 
of the Indian forester’s duties. 

On the subject of “reproductive measures” Major Doveton 
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ibtmtilates the dictum that in most of the forest areas protec- 
tion affords the widest field for improvement, and outlay on 
planting can only be justified in exceptional cases to supply 
special demands, and in some cases, to improve the com- 
position of the forests.” Here, again, we are obliged to 
differ from him. We admit that there are certain forests 
favorably circumstanced in respect of all the three main factors 
of growth, viz,^ species, soil, and climate, for which mere pro- 
tection suffices. SnI forests are very generally so situated ; 
but in the case of teak such forests are the -exception, and 
unless we are willing, or can afford to wait, protection, unaided 
by active measures of reproduction, will generally be found too 
slow a process. An examination of four out of five teak 
producing forests, protected during say the last ten years, will 
j>rove what we have just said. Actually they are little better 
than more or less open miserable scrub ; whereas successful 
artificial measures w^ould have already resulted in greatly 
improved composition of tlio forest and a healthy, more or less 
complete, growth over one-fifteenth of the total area (allowing, 
for the sake of argument, a term of 150 years for the operations 
to go over the entire area). This is of course on the assump- 
tion that we already know the best methods for restocking 
under different circumstances. Major Doveton has laid down 
a general rule, and we have, therefore, criticised it from an 
equally general standpoint. 

But actually we are only now beginning to study how to 
plant and sow under different conditions, and how to carry 
out the various fellings for securing natural regeneration. 
Considering that our department has been in existence for more 
than 20 years, this admission is not flattering to our self-esteem. 
But we must frankly make it — for the beginning of all 
knowledge is a confession of present ignorance. It, therefore, 
behoves us, and is our bounden duty, to display more activity 
than we have hitherto done in studying the best methods of 
regenerating or creating forests of different species under the 
most diverse conditions of soil and climate. If we are to admit 
the truth of the dictum laid down by Major Doveton, and sit 
with folded hands wlieu we have secured nothing more than 
mere protection for our forests, then we ma^ hand oyer our 
forests to civil, or better still police oflBcers, and to wood con- 
tractors, and depart for countries in which the profession 
and art of forestry is something more than a mere name. 
But Major Doveton himself is not true to his dictum, and tries 
to carry out various operations for the improvement of his 
forests, and the only point on w’hich we hfive to express onr 
difference with him is that we consider that he does not 
display sufficient activity. To prove our position we hate 
bimply to quote figures from his report. Out of a total of 
Us. 3,17,743 entered under head A (Couservuuey and Works) 
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only Rs. 8,545, or barely one-fortieth, were spent on measures 
for reproduction and improvement of present growth. Vei'hum 
sap. 

With regard to sowing and planting operations having for 
object the filling up and improvement of the present extremely 
open and badly grown crops, the dry distrh't of Nimar 
certainly oflPers the greatest difficulties. The rainfall is only 
about 27 inches, and is, besides, very fitful and uncertain. TIio 
iponsoon of 1881 was au average one, nevertheless read what 
Major Doveton says of it: 

Rain fell early, viz, in the latter part of May, but soon 
stopped. There was no more till 3rd July. * * * * At the 
end of ten days (from that date), the rainfall became so 
uncertain as to necessitate the work (putting out of teak plants) 
being stopped. From 9th July to the close of that montli there 
were only six days on which rain fell in such quantity as to be 
of any use to transplants. In August there were onlj' three 
such days, and in September but one.’^ 


To be able to command success in sowing and planting 
operations in Nimar is to be able to command success every- 
where else in the Central Provinces. 


The previous year, 1880, was still more unfavorable. The 
first shower of rain in the Khandwa Reserve fell on 6th 
September, and the extensive sowing and planting works which 
it was found necessary to undertake in order to keep together 
a large gang of trained wood-cutters who were required early 
in the cold weather, and who were the only men available in 
the whole district for the purpose, proved a failure. Owing 
to this failure the operations undertaken in 1881 in the same 
reserve were comparatively circumscribed. It was intended 
to plant up 38,000 pits ’with teak and bamboo, but owing to 
the fitful rainfall only 5,808 plants could be put out. Many 
of these died. As Major Doveton observes : Without artificial 
watering, the necessity of which was never coniemplated, the 
result was not satisfactory.^’ Why nevet couten plated ? 
The necessity of artificial watering was clearly established 
in the previous year, and there can he no doubt that the 
failures of that year would not have been so complete had the 
W’atering of the plants not been stopi)ed, as it unfortunately 
was ill spite of the most obvious indications of its necessity. 
But we can only live and learn. 

The Saugor division was the only other division in which 
planting on any noticeable scale was attempted. 1 he species 
propa (rated was the Dendrocalamus slrictus, Ihe results weie 
not so”good as those of the previous two 
combiaed work of the three years about 120 000 phvnte were 
put out at a cost, iu round numbers, oi Ks. 4,1UU. lue 
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number alire fit tlie end of tlie year was about 66,000, so tliat 
the aveniffe cost per plant is about one anna. This figure is 
rather high, but Mr. Foster deserves much credit for the very 
fair amount of success attained. 

It would be advisable to give every year a synoptical table 
for eacli sowing or plantation, showing progress, casualties, 
repairs, &c. It is not always easy to judge of the success or 
failure of such works in the first or even the second year 
after they have been commenced. For instance, the sowings 
made by Mr. Moir in, we believe, 1875, on the Nagpahar 
near Ajmir, were considered to have failed completely, 
and were accordingly altogether abandoned ; nevertheless, when 
examined less than two years ago, a large percentage of the plants 
were still surviving. Similarly, to take instances from Major 
Doveton^s report itself, sowings made in the Moharli Reserve by 
Mr. Thompson, and in the Rajaburari and Saonligarh Reserves 
by Mr. Fernandez, and coutiuucd by Mr. Thomas, which had 
been reported as more or less complete failures, are now spoken 
f)f favorably. Of the former work Major Doveton says that 
'though the plantings of teak *** were reported in previous 
years as unsatisfactory, the experimental plantings in broad 
cleared bands near Moharli itself promise well, notwithstanding 
that some of the trees were injured by an officious subordinate.” 
Of the other work he writes : It now appears that the efforts 
made in previous years to stock blanks by broadcasting seed, 
and sowing in plouglied lines, or roughly prepared plots, 
tliough they have not resulted in fill crops, have at least result- 
ed in the production of a very large number of seedlings Where 
tlie ground would otherwise have remained bare except of 
grass.” It must be remembered that tliese sowings cost only 
about Re. 1 per acre. They were the first of their kind, and 
liad they been continued, the system on which they were exe- 
cuted would most probably have been perfected during the six 
years that have since elapsed. The rains and other climatic 
conditions are very suitable, and the plants that now survive 
liave lived through two successive years of exeeptionaHy severe 
frost, although they had been left quite uucared for from the 
very second year after they came up. The work seems to have 
been discontinued or not prosecuted with the necessary care and 
esprit de sxdte^ and the opportunity of gaining experience aud 
six whole years have been lost. We may cite one more case. 
Some sowings were made in Punasa in Nirnar in 1880, the rain- 
fall iu whicli, as already mentioned, was very late, short, and 
fitful. Seed had to be sown twice, and in some places even three 
times, ns the slight showers followed by long breaks of hot 
siiusbine killed oft’ the germinating plants. The sowings seem 
to have been only casually examined, and the woik was at once 
reported a complete failure. Nevertheless, as we have been 
iuibnned, countings made ut the beginning of the past rains 
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frhowed that about 30 per cent of the seedlings were still alive. 
The annual submission of ‘a synoptical table, such as we have 
recommended, will obviate in the future similar errors of judg- 
ment and loss of opportunities and time. 

{To he continued) 


|rojgrcss rcp«rt ait in the 

Punjab, 1881-82. 

This is the first of the provincial reports which has reached 
ns. It is written by Major Van Someren who, however, took 
over charge of the Conservator’s office after the close of the 
financial year to which it relates, the office having been held 
by Dr. Schlich for part of the year, and for the rest by Major 
Bailey. The composition of the report receives the praise 
of the Lieutenant-Governor, who is also satisfied with the 
working of the Department during the year. 

During the year four officers of the superior staff, and 
three foresters, attended the Dehra Forest School ; and Sir 
Charles Aitchison hopes that tiie subordinate staff will be 
kept up to its full strength, so that as many as pos^^ible of the 
rangers and foresters may benefit by the instruction given 
there. Two non-commissioned officers of the native army 
have received appointments as foresters, and it is proposed 
to appoint a third, so that this scheme may receive a fair trial. 
We would here remark that, as it is essential that foresters 
joining tlie department should be young and active men, and 
it is unlikely that commanding officers of native regiments 
would spare the services of promising officers that the forest 
department is not likely to benefit much by these appoint- 
ments; and besides this a native soldier is used to comfort, and 
to tidy and regular habits, and will probably dislike the rough 
experiences a forester has to put up with except in certain posts, 
such as depots, &c., which do not involve much discomfort. 
During the year, 217 square miles have been added to the area 
of reserved forests, wdiich now consists of 1,160 square miles. 
It is not stated whether any of this area is leased from native 
states. Tne settlement of other reserves is in progress; but 
at the close of the year it was decided by Sir R. Egerton that 
the valuable Kulu forests should be protected, and not 
reserved ; and we are glad to hear that this decision is now to 
be reconsidered. 

Good progress has been made in demarcation of the reserves. 

Tlie area" of protected forests is uot altered from that of 
former years. 

There has been a considerable decrease in tbe number of 
Forest offences, and the percentage of convictions has increased 
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both of which results are very satisfactory, though the increase 
of forest offences in Kangra, wliere the people have been 
very liberally dealt with in the matter of fuel and timber, is 
brought to the notice of the civil anthoritiea by the local 
Government. 

The area of forest under the control of the department 
which has been burned, is said to be 15,633 acres, as against 
22,073 burned last year, but it is not said whether this applies 
to protected as well as reserved forests. 

The area of reserves actually protected against fire by 
special measures is, however, very small, and amounts to 6,920 
acres, protected at a cost of Us. 551, so that it will be seen 
that fire conservancy is only commencing in the Punjab. It 
is, however, noted that in Chamba forest fires are accidental and 
of rare occurence, and that the heads of villages can, under 
proper supervision, and for a small remuneration, be entrusted 
with the care of the forests, and that, as a matter of fact, the 
guards are withdrawn during the winter months, and the 
forests do not suffer. 

Fire conservancy in the liill forests of Northern India is, 
in many cases, a very simple matter compared to what it is 
in the plains; and, with tlie exception of a short interval 
before the winter snows, and another before the monsoons, 
there is little danger, except on the hotter aspects, though, 
when a fire occurs in coniferous forest, the damage done is 
very great, especially when it has been protected from fire 
for some time. Some interesting figures are given regarding 
the grazing arrangements in the Lahore division which are 
under departmental management and on an area of nearly 
210,000 acres. 

Tlie following number of beasts were allowed to graze per 
100 acres : — 


Buffaloes... 

... 416 

Cows 

... 14-44 

Sheep and Goats 

... 15*95 

Camels 

... 1-15 

^^sses ... ••• 

... 0-07 


or 35’77 per 100 acres. 

This is exclusive of young cattle under two years of age, 
which were allowed to graze free ; so that in calculating areas 
to be given up for cattle grazing, 2*8 acres per head are suffi- 
cient, and three acres will be an ample allowance.’^ 

The area shewn in last report under plantations, 17,127 
acres, with an addition of 332 acres of new plantations, has 
been reduced to 16,201 acres, 1,258 acres having been struck 
off in Gujraiiwala as imperfectly stocked. 
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III the Chauga Manga Plantation it is noticed that the area 
of new )>lantation of eisso and jand (Prosoph spidgera)^ 
which could be watered thoroughly, has been successful, but 
that the rest has failed. On 63 acres the trees were stubbed 
out, and on 18 acres they were cut flush witli the ground. 
The refuse and grass were then all burned off ; and in the 
spring of 1881 water was let in over the whole, and a good 
coppice growth has sprung up. It was found that, if the 
refuse were not burned, the watering was interfered with, and 
tlie new growth was checked. It has been decided that in 
future cuttings all trees over 18-inch girth should be stubbed 
out, except along watercourse, and that smaller ones shall be 
cut flush with the ground. 


The following extracts will be of interest : — 


In ten acres of compartments 93 — 95, root cuttings which 
were planted out in July 1880, are now from four to five feet 
high. 

Much benefit resulted from the enlargement of the Gandian 
Rajbaha carried out the preceding year, and the canal depart- 
ment having agreed to tiie utilization of a small, and tor some 
time disused, head above the caual belt, it has been opened 
out. Rajbahas and watercourses generally were cleared of 
silt and repaired. The total area watered was : — 


1st watering 
2nd „ 

3rd „ 


... 6,209 acres. 

... 1,851 „ 



Total ... 8,234 acres. 


The general appearance of the plantation is now satisfactory, 
Owing (o timely and plentiful watering, several compartments 
in Block II, which looked sickly, have recovered. At the end 
of May 1881 caterpillars ai»peared in compartmente 52, 53, 
and spread over the plantation, attacking also the young 
coppice, but they after a time disappeared ; and the trees, 
throwing out new leaves, seem to be quite vigorous again. 


In some of the compartments a number of trees were dying 
out, and it was found that there was a layer of kunkur in the 
subsoil, but that the roots of the trees had penetrated this 
and gone into the sandy loam below, so that no reason could 
be assigned for the death of the trees. 

The following interesting statements regarding yield of 
the plantation U given in Major Van Someren s words .- 

“The yield from material felled is 

but it will be well to continue recording results per acre here, 

so as to compare them with the torecasto made m the leport 
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for 1880-81. In tliat report the result of working coinpnrt- 
lueut No. 1 was as follows for a rotation of 11 years : — 

Area Cubio feet gtocked. 

85*32 ... ... ... 255,561 

Outturn per acr6 ... * ... 2,995 

„ per aunum ... ... ^72 

Equal to ... ... ... 68 maunds. 

“ It havings been found by experiments that four cubic feet 
stacked, weighed almost exactly one tnaund after the fuel has 
been drying for some time. 

In 1881-82 clear fellings were made over 295 acres, result- 
ing in an yield of 569,624 cubic feet. Then, comparing the 
two years, the result is tliat the average outturn for 1881-82 
is only a little over 175 cubic feet. 

Area Cubic feet Btaoked. 

295 ... ... ... 569,624 

Outturn per acre ... ... 1,931 

„ per annum ... ... 175 

Equal to nearly ... ... 44 maunds, 

" For safety’s sake the average of 272 cubic feet per acre per 
annum, was in the forecast reduced to 200. This was well, 
judging by the results of 1881-82 which are 175 cubic feet per 
annum, giving for the two years, 272 + 175=447-7-2=223 
cubic feet. 

Various interesting experiments were made at Changa 
Manga to test the yield per acre felled under different systems, 
the would being cut into billets 5' aud 2^' in length. 

(a.) Gutting all trees at ground level. 

(5.) Stubbing out all trees. 

(c.) Cutting trees under 18^'^ girth flush with the ground 
and stubbing out those over IS''' girth. 

({2.) The necessary labour aud its cost for each system. 

(e.) The proportion of the tree (in stubbed laud) uuder 
ground, to its whole bulk. 

The result was that the saving in cutting flush was greater 
than the sum realized by the sale of the extra quantity of 
wood got out by stubbing. This, taken alone, would go to 
show that flush cutting should be adopted, but one experiment 
is not sufficient, and it is probable that the reproduction from 
stubbed roots will be larger and more sure. In experiment 
(e) the proportion was found to be about one-ninth.’^ 

A good deal of work has been done in the reboisement area 
of the Pabbi reserve in Gujrauwala, respecting which we also 
give extracts. 

Work began on the 30th June, and was continued till the 
18tb August to complete the area, 200 acres. 
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** The methods employed were — 

(a.) A combination of trench and ridge, trenches of 

deep with the excavated eartii formed into a ridge on 
the lowside, both ridge and trench being sowti ; 

(b.) prepared lines, in which the soil was siinpty worked 
up, not taken out ; 

(c.) patches; refilled holes*of 1 to feet cute; 

{d.) mounds ; 

(e,) plough cultivation; 

a and b were employed on the more level ground be- 
tween the ravines ; 

c where a and b were impracticable, for instance on tiie 
slopes of the ravines; 

d behind the bunds, often during the rains in standing 
water. 


€ on level ground, as an experiment, 

“ In addition to the above, Pliulai (Acacia modesta) seed was 
sown on the sides of the bunds, and Sanatha raked in on the 
sides and top and on the sides of the ravines on rainy days, 
and scattered on every spot where there was any possibility 
of its germinating. 

^‘The real task in places like Pabhi, where the rainfall is not 
only small, and distributed often over two or three months only, 
but where what does fall quickly runs off, is not simply to 
secure germination, which is comparatively easy in the rains, 
but tx) keep the seedlings alive after they have come up, when 
the dry season set^ in, and to ensure success with a scanty 
as well as a plentiful rainfall. It was anticipated that the plan 
of sowing in the trench as well as on the ridge would effect 
tins. It was thought that a heavy rainfall, beneficial to tlie 
seedlings on the ridge, might kill those in the trenches, and a 
light rainfall, insufficient for those on the ridge, might yet 
suffice lor those in the trench. Both were not required, so that 
if either succeeded, it was all that was necessary. The result 
shows that the expectations in this respect were not without 
foundation. In some places the ridges have succeeded and 
the trenches failed ; in others the opposite is the case, while in 
others again both have succeeded. 

“ The rainfall during the operations and up to the end ot 
March was : — 

June ... ••• 


July 

August 

September 

October 

November 

December 

January 

February 

March 


} 


.. 3-4 

.. 10-6 
.. 2-2 

0 3 L Total 25‘3inclie8. 

.. 4-3 
... 1*4 

... -50) 


• •• 
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'wbile, after the operations were concluded on the 18th Aujjnst, 
the yoiin^ seedlings only received 7*9 inches daring 4 i months. 

The retaining dams in the ravines were kept in constant 
repair. During the season almost every one was breached 
once at least, and some more than once. Altogether 4^ 39& 
were re))aired at a cost of Ks. 233. These dams are the most 
costly part of the cultural ope^tions in Pabbi, and can never 
be carried out over the whole area. 

Reviewing the operations at the end of the year they must 
be looked upon as more than fairly successful ; as yet they 
are far above tiie results obtained in auy previous year, and 
are encouraging. 

The success is attributable : — 

— To careful supervision both on the part of the Divisional 
Officer as well as on that of Ghiilam Muhammad, the 
Forester, under wdiose immediate charge the work 
was carried out, and who deserves credit for the result 
attained. 

^nd . — To favourable rain at the time of sowing— a very 
important factor. 

3irf. — To a plentiful use of seed, 

Aih . — To the methods employed. 

bth . — To the action of tlio retaining dams. 

Of the methods employed the cornhination of trench and 
ridge has been by far the most successful. The prepared 
lines and patches failed after the drought set in. The iiiouuds, 
where not washed away with the bunds, wore exceedingly 
good, and have maintained themselves. Plough cultivation is 
the system on which previous operations have generally been 
carried out ; it is cheap, but not reliable. The experiment, 
however, has so far succeeded very well. 

lu the first instance everything germinated, and in August, 
September, and the early part of October the area was covered 
with millions of young seedlings in trenches, in patches, and 
on ridges, at distances of 6 to 12 feet apart. The small 
rainfall of September, 2*2 inches, aud of October, 0*3 inches, 
coupled with the total failure of rain during November and 
December, soon, however, began to tell. The patches were 
the first to suffer, then the prepared lines, while seedlings iu 
both ridges aud trenches looked well, aud are only now begin- 
ing to fail. This failure is partly also due to the ravages of 
a species of grub, which attacks the roots and gnaws them 
through, thus causing the death of thousands of youug plants. 
Specimens have been kept for identification. 

The total cost of the operations has been Rs. 925, of which, 
as before remarked, the repair's to bunds form a large item, 
Rs. 233. Deducting this, the expenditure on simple sowing* 
preparation of the ground, coiloclion of seed, &c., has reached 
only Rs. 692.’^ 
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Kecrarding tlie yield of the forests the following extract 
from the Lieutenaiit-Oovernor’s review will give sufficient 
details to interest our readers : — 

‘‘The number of trees felled by tlie Forest Department during 
the year was 5,840, of which 4,553 were deodar, nearly half 
of* them from the Bashalir Division. The amount of timber 
received in the depdts was 497,000 cubic feet, or much the same 
as last year ; but sales from dep6t increased by 57,000 cubic 
I’eet. These figures do not take into account the large quan- 
tity of firewood and bamboos sold in the Rawalpindi, Lahore, 
and Beas Divisions. The balance of timber in the depots at 
the close of the year consisted of 24,986 logs and pieces, contain- 
ing 110,034 cubic feet; the number of pieces is larger than 
at the close of the previous year, but the cubic contents are 
more than one-fourth less. The scarcity of firewood at Rawal- 
pindi has been brought to an end by the opening of the 
railway, which tapped the fuel supply of Kohat and Attock ; 
and the sales from the Government depdt thus fell below those 
of the preceding year by 50,000 maunds. The result is 
satisfactory, for the resources of the rakhs in the neighbour- 
liood of Rawalpindi were in some danger of exhaustion under 
the pressure of the great demand. There was a large falling 
off also in the amount of firewood retnoved by purchasers 
IVom the Mooltan rakhs, as the railway contractors were able 
to arrange with private persons for the supply of fuel on 
favourable terms. The number of sleepers imported from 
foreign territory during the year was considerably larger than 
in 1880-81 ; and though the number of deodar logs w as less, 
the total amount of timber removed from the Government 
forests and imported from Native territory increased the 
general supply of available timber, and prices in consequence 
rilled Bomewh&t low.’' 

The following note of tlie Lieutenant-Governor’s regarding 
free grants of timber in Kulu will also be of interest 

In paragraphs 12 — 13 of the Report, Majnr VanSomeren 
has contrasted the free grants made in Kulu with those made 
iu Bashahr, and arrives at the conclusion that for every eleveu 
people who obtain a tree gratis in Bashahr, two people get one 
tree or more in Kulu. Without further examination tlie 
Lieutenantr Governor is not prepared to draw any inference 
irom this comparison, and he ooserves that during the past year 
the free grants in Kulu have been reduced to 20,159 trees, 
whereas in the three previous years they always exceeded 
30,000. In the recent oitlers regarding the demarcation of the 
Kulu forests, it was directed that registers of the free-gran ts 
niade should be carefully kept up and checked from time to 
time, and this procedure shourd tend to prevent any unneces- 
sary liberality in future. At the same time it must be re- 
lueiiibered that, iu such a matter as the free grant of timber. 
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the people of a country like Kulu, snow- hound in most parts 
for many mouths in the year^ must be treated with ail proper 
consi deration. 

The financial results of the working of the Forest Depart* 
ment during the year have been satisfactory. The revenue 
realized was Rs. 16,629 more than in 1880-81 ; but as the 
expenditure of the Department increased by Rs. 20,902, the 
net income was Rs. 4^273 less than in tlie previous year, aud 
amounted in round numbers to Bs. 1^72,000.” 

fra^rcss |lejart cf Jidmintstrattirtt iit J^outh 
J^ustratia ^or the gear 1881-82. 

This is the fourth of these annual reports which we have 
noticed in our journal, and it announces, at any rate, one great 
ciiange as having taken place. This change is the resignation 
of the Forest Board,’' and the impending introduction into the 
parliament of the colony of a bill to invest the control of the 
forests ill the Commissioner of Crown Lauds. We are sure that 
the change will be for the better, and that forest work will be 
facilitated by the larger powers given to the conservator. 

The area of forest reserves has been increased by the addi- 
tion of a small extent to that of Wirrabara, so that the total now 
is 239,336 acres, or about 375 square miles. To the planta- 
tions 1,425 acres have been added, so that the total area is now 
over 4,000 acres ; and from the evidences given in this report 
there can be no doubt but that the South Australian Forest Depart- 
ment has been very successful in its planting work, the records of 
the different reserves and plantations showing a very consider- 
able amount and success, aud an evident great in tercet on the part 
of the officers employed in the work of restocking. Indeed 
the report is little hut a record of planting operations, and there 
is almost no account of the work in the natural forests and of 
the effectof the pasture leases on them. Wehave already several 
times drawn attention to the cart-before- the-hoiW’ system 
adopted in South Australia, and the concentration of energies 
on planting to the probable neglect of work in the actually 
existent forests. The report gives some interesting information 
regarding tiie character of different species of JEucalj/ptus^ and 
the soil and climate best suited to them. In plantation D. 
Bundolee reserve, Eucalyptus rostrata^ from natural grown plants 
transplanted from the forest, has succeeded well in hollows of 
good soil ; E. corynocalyx has shown itself best fitted for dis- 
tricts of uncertain rainfall ; aud E, leucoJtylon has proved 
admirably suited for rough stony ground where some lime is 
present in the soil. Other species too have been successfully 
planted, but it is sufficient here to notice the above. Among 
exotic trees, perhaps the most noticeable success has been that 
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obtained with Pinus insignis and Pinua maritana in the Wirra- 
bara reserve, both of these trees having, in spite of an unfavorable 
season, shown fine growth and extremely few failures. The 
Catalpa, Cyprus and “ bukayan^’ have also been successfully 
planted. In regard to the condition of the natural forests it is 
very satisfactory to learn that in the great Wirrabara reserve 
there is a large stock of mature timber capable of supplying a 
sawmill regularly. There was one in operation for a long 
time, but it has had to be removed owing to the railway it 
supplied being completed ; but endeavours are being made to 
induce othei*s to continue the work. During the year nearly 
100,000 cubic feet of timber was obtained from this reserve. 

Perhaps the most important information given in the report, 
now under notice, is that of the determination of Government 
to constitute reserves in the arid tree-less country in the north 
of the colony. Large reserves are to be found, and forests consti- 
tuted partly by planting, partly by natural growth, in this area, 
and it may, tiierefore, be hoped that eventually the result will 
be the improvement of the climate, and the setting free from 
cultivation of a considerable extra area in what is now almost 
a deserts We quote the report on the subject written by the 
conservator Mr. Brown, as we feel sure it will be interesting 
to our readers : — 

Gentlemen — Agreeably to your resolution conveyed in 
letter No, 344 of 1881, I have the honor to advise having in- 
spected the country north of Quorn, and now beg to report 
upon the subject of tree-planting there, for the information of 
ihe Hon. Commissioner of Croun Lands. 

In doing this I shall confine the application of my remarks 
to the country lying along the Coonattoaud Quorn, and Quorn 
and Beltaua lines of railway. 

“ The inspection made was necessarily a somewhat cursory 
one only ; but the insight obtained of the natural features of 
the country was sufficient to enable me to express the opinion 
that, with care and under a systematic course of management, 
trees of certain kinds may be reared in Ihe district with every 
chance of success. At present, with a few exceptions, the 
different parts of it are entirely destitute of timber available 
for the purposes of settlement, consequently farmers and others 
taking up the land, will, and do, labor under serious disadvan- 
tages in this respect. Again, the dearth of forest land in the 
district is undoubtedly the chief cause of the uncertain rainfall 
obtained upon it, and, therefore, considered in the light of an 
amelioration of climate alone, the providing of this by artifi- 
cial means becomes an absolute necessity in order to promote 
this settlement. ^ • 

A due consideration of the whole subject resolves itself into 
the following recommendations : — 

“ — ^11 available lands along both sides of the railw’ay 
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lines, as at present surreyed or fenced, should be declared forest 
reserves, and laid aside for forest culture only. Where the 
lines run throug^h Hundreds not yet sold, or through unsurveyed 
country, the railway reserve to be extended on either side in 
suitable spots for tree*plauting to a depth of at least thirty 
chains. 

2nd. — That every available piece of existing forest land, 
contained within the area einbrac^ in this report, be at once 
declared a forest reserve, and put under a systematiccourse of con- 
servancy. ’ 1 use the expression at once because 1 consider that 
hitherto mistakes have been made in several instances in only 
placing timbered land under the Forest Department after the 
best trees have been removed from it, and serious damage done 
to its future reproductive capabilities ; and, therefore, repeti- 
tion of this is to be avoided, especially in the district under 
notice, where trees are the exception and not tlie rule. The 
most suitable spots of the kind indicated, so far as I could 
judge in a hurried examination, are as follows ; — (1) The flat 
and hill of Cudiamudla, and from there along the range to 
Castle Rock and Yappala Hill. (2; Tlie gums on Kanyaka 
Creek, near Black Jack, and brush timber in the Kanyaka bills. 
(3) The gums on Hookaiia and Siernmerna Creeks. (4) The 
gums on Moralana Creek. (5) Gums on Bunyeroo Creek. 
(6) Gums on Blackina Creek. (7) Trees on Blackfellow’s 
Creek. (8) Trees on Break fust-ti me Creek. (9) The Wilpena 
Pound, and all the forest country from Wilpena H. S. to a 
point a few miles north ofArkaba Station. 

8rd. — In addition to those just named, I have to advise that 
all the unsold lands lying along the Willochra Creek be pro- 
claimed a forest reserve. A reserve along the B6olcnnda Creek 
would also be of great service to the open agricultural lands in 
the Hundreds of Palmer and Boolcuiida; but the practicability 
of carrying this recommendation into force will depend altoge- 
tiier upon whether the land along the creek is sold or not, about 
which point I have not been able to make myself acquainted. 

ith . — In establishing a system of land reservation for 
forest couservatiou and culture in the district under notice, it 
is most desirable, in order that the climatic influences to be 
derived therefrom may benefit it to the utmost extent, that so 
far as possible the reserves be laid off across the agricultural lands 
form east to west. Fortunately, as it happens, the natural 
drainage of most of the land embraced is in this direction, 
consequently the reservation of the indigenous forest lauds as 
recommended will assist in this scheme. 

The reserves recommended along the Hookina, 
Mernmerna, Moralana, Bunyeroo, Blackina, and Blackfeilow^s 
Creeks, should be at leastsixty chains in depth or breadth from 
north to south, and any bare or open laud which may be inelud^ 
in this should lie on the south of the present timbered lands, in 
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drder that the latter may he taken advantage of as a breakwind 
when forest culture or extension upon the reserves is resolved 
upon. 

6^/*.— The kinds of trees which I recommend for cultural 
purposes on the lands named are as ftillows : — Frenela rebtuia 
(native pine^, Eucalyptus teucoxylon (S A. blue gum), E. toryno^ 
calyx (sugar gum), E. rostrata (red gum), E, hemiphloia (box), 
E. odorata (peppermint^, Casuarwa tjuadrivaMs (shenoak ), 
Eusantu ecnminatus (qnondong), f^remavknble 

pine), P. Pinaster (cluster pine), P. /nVica (stone pine), and P, 
haJepensis (Aleppo pine). Tlie first eiglit trees name<l are 
native ones, and should, at all times, he availed of most in pre- 
ference (o tile other four kinds which should only be inserted 
on specially favorable spots. 

1th, — Owing to the nncertaiiitr .of the rainfall in the nortli- 
erii regions of the Colony, whereby any general system of 
planting trees out in the usual way would be very precarioua 
and almost certain of failure, I have. to advise that in putting 
land under trees on the reserves herein recommended, the 
system of sowing the seed broadcast on the ground, and wait- 
ing for the rain to come and germinate them, and nourish the 
young plants in iiature^s own time and way, should be largely 
depeudeii u[>on in tiiis district in connection witli ibiest exten- 
sion. To carry out this system successfully the ground would 
have to be ploughed and subsoiled to at least fifteen inches in 
depth, where this could be done, and afterwards snminer-fallow- 
ed for a season before putting in the tree seeds. The plougliing 
would ensure a supply of moisture being obtained for the young 
plants, and the fallowing would clean the ground and prevent 
weeds interfering with the growth of the seedlings. For 
specially favorable spots— of which there are not a few— the 
young trees should be reared in a nursery, and planted out in 
the usual way. 

<< 8^/i. — The scheme herein proposed for establishing a system 
of forest conservancy and extension in these I>^ortiiern areas 
sliould, in my opinion, if it be undertaken at all, be begun at 
once; and the whole proposal carried out within a given number 
of years — say in ten years’ time. 

^ Meantime I would advise that the reserves described 
should be proclaimed, and that ^experimental plantations be 
started ibis coming season with blocks of the different kinds 
of trees named in two or three different spots, so that from 
the result of these experiments operations may afterwards be 
commenced upon the extensive scale recommended. 

For the present I would advise that the Mount Brown 
Reserve establishment be, with a little extension, the bead- 
quarters of the movement. j • x 

To extend the establishment at Mount Brown, and institute 
the experimeutul blocks refeiTed to, would cost about a500* 

42 
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This report was approved by Government, and a sum of £500 
has been placed in the estimates of the Department for the 
cuirent year to carry out the experimental blocks recommended. 

In order, however, not to lose what is likely to become a ^ood 
season in the North, the Honorable the Commissioner lias 
approved of an expenditure of £300 in anticipation of this vote^ 
to hej^in the w^ork during the present season. 

Small experimental blocks have, therefore, been laid off, and 
are bein^ operated on in accordance with the recommendations 
contained in the report. 

The Financial results of the year were as follows : — 


Bevenue — £ 

Rents ••• ••• ••• 5,495 

Timber ... ... 553 

Others ... ... 47 

6,095 

Expenditure — 

Establishments ... ... 4,872 

Others ••• ... 957 

5,829 


Total £266 


The lar^e amount in Establisliments, as compared with other 
expenditure, bein^ due to the fact which we noticed last year of 
almost all the work being done by the regular staff. 


on (Etnnnmontnm Cissia, and iho nojgclatbn o|[ ik 
lltnor. 

By Chaelbs Ford, 

Superintendenty Botanical and Afforestation Department^ 
Hongkong. 

Dr. Schltch has kindly lent us a copy of Mr. Ford’s notes 
on the Cinnamomum cassia which yields the Cassia Liguia of 
commerce. At the instance of Sir Joseph Hooker, who wished 
to identify the tree yielding the Cassia Lignin, Mr. Ford pro- 
ceeded last May from Hongkong up the West river to the 
Cassia districts, whilst the trees were in flower. He brought 
back about 1,700 young Cassia plants, many of which are avail- 
able for distribution to other colonies ; but states that, like 
most of the order of Lauracese the seeds must be sown very 
shortly after they mature, as they rapidly lose their vitality. 

The largest tree he met with was about 40 feet high, with a 
trunk about 3 feet in girth, and said to be 50 years old. He 
gives a complete botanical description of the species, and 
remarks that the bark, leaves, and incipient fruit buds” of 
commerce taste strongly of ciuuumou. The tree was nowhere 
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met with in a wild state, nor could any native be found who 
could tell where it grew wild. 

Although still largely cultivated, it is said that the Java 
Cassia trade, iu consequence of low prices, is crippling the 
China trade* An interesting account is given of the nurseries 
and plantations, the latter being always on hilly ground at 
altitudes from 300 to 1,000 feet above sea level and at all aspects. 
One and two year-old seedlings are used for the plantations, 
and are put out at distances 3 feet apart. 

The climate of the Cassia districts has a mean monthly tem- 
perature varying from 55° in January to 85° in July, and a 
monthly rainfall from 0 to 3 inches in December, January, and 
Februaiy, gradually increasing to from 15 to 30 ; in the five 
months, from May to September, tlie annual rainfall being between 
66 inches and 1 1 1 inches. The climate thus resembles that of 
Assam, where Cassia cultivation would probably succeed. The 
first crop of bark is obtained when the trees are about six years 
old, the season for barking cofitiniiing from March till the 
end of May, after which the natives say it loses its aroma. The 
steins are cut close to the ground, and conveyed to adjoining 
sheds. Here all the small twigs and leaves being removed and 
taken off, the bark is stripped off in pieces )6 inches long and the 
epidermis separated from it by a small plane. It is then left 
to dry for about 24 hours, and then tied up in bundles ready for 
sale. The leaves are carefully preserved and dried, and yield 
Cassia oil. Cassia buds are really immature fruit, and, as well 
ns the seeds required for the nurseries, are obtained from trees 
ten years old and upwards, which are left standing at distances 
from 50 to 100 feet apart amongst the stool shoots. Plantations 
of Cassia thus form a six years coppice with standards, and the 
yield is said to be about three dollars per acre per annum. 

The value of the export from Canton in 1881 was about 
450,000 dollars. 

Mr. Ford^s notes on the vegetation of the West river are very 
interesting, and we give them in his own words : — 

The West river proper is not reached unti! about 20 miles 
have been traversed from Canton by way of Fatshan along one 
of the waterways of tlio gieat delta. For this distance, and 
the next 15 miles of the West river, i.«., as far as the Sbni 
King Pass, the lands on both sides of the river is alluvial soil 
well cultivated. The first part has extensive tracts of rice 
fields surrounded with banks, on which are grown litchi, longan, 
and peach trees, with, at the base ot the banks, the watei cedar, 
GlyptoHtrobua heterophyllus, ^ On approaching Fatsliaii the 
mulberry tree is met with in fields where it is grown for silk 
Worm feeding. After passing Fatshan the rice fields aie re- 
placed with mulberry trees and bamboos, the land^ being bigli^i 
than the river, and incapable of irrigation. On rising giouud 
ttoar t4e villages there are magnificeut patches of arborescent 
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n^e^etation, consisting of Fiem retuva^ F, Wightiana^ FraxinUi 
ehineiisis^ Bombax mahibaricHm^ and ban^boos. Ibe ISoy benin, 
{Soja higpida^) hemp, and the ground nut Arachis hypogaca^ 
are cultivated on dry sandy soil. At forty miles from Canton 
the hills approach the river, and form the Shni Hing Pass. A 
few miles to the east of this Pass are the Ting U Shan woods 
which contain some splendid trees, probaldy upwards of 150 
feet high. Amongst them were noticed Bischojffia javanica^ Ginna* 
momuin parthenoxylon, Stprculia lanceolata, and Pinus sinengis^ 
Those woods surround a fine monastery, and are protected by the 
priests. The frutescent vegetation here consists of well-known 
plants that are common in South China. After |)assing the 
Sliui Hing Pass the hills again recede and leave a large 
])laii], on which, in addition to those plants mentioned as ciilti-^ 
vated on the alluvial soil, the other side of the Pass, maize 
is grown in summer, and wlieat in winter and 8i)ring. Euryale 
ferox is also grown for the sake of its seeds, which are used as 
food by the Chinese, After leaving this plain, the hills approach 
the river, and leave only a narrow strip on each side for cul- 
tivation. On the steep hills are some large patches of Gardenia 
fiorida, cultivated for its capsules, wliicli furnish a dye used 
for dying silk. Near the Gardenia plantations are also some 
of Machilun velutina, grown for the sake of its bark, which 
contains a glutinous substance used in the manufacture of 
joss sticks. Camellia of eif era is grown on barren hills in the 
vicinity of some villages to supply the growers with oil for 
cooking and anointing their heads. It is not grown in sufficient 
quantities to sell. 

A little above, a town called Fung Chun, over ono hun- 
dred miles from Canton, the narrow strip of land on the 
south bank of the river is planted with bamboos, which are 
extensively used for boat poles and scaffolding. These planta- 
tions continued, with but slight interruption, for about the next 
100 miles. 

On both sides of the river the country is very mountainous, 
the hills rising from 300 to 2,000 feet, and with the exce|>tion 
of the level strips bordering the river, and a few patches on 
the hills of Gardenia^ MachiluSy tea plants, upland rice, and' 
pumpkins are entirely destitute of cultivation. There is very 
little grass on the iiills, but ferns {Gleichenia dichotoma) abound 
and cover the ground in every direction. The fern is cut and 
dried and used extensively for fuel ; even the limestone in the 
lime kilns, which are numerous, is burned with this fuel ouly. 

No forests are seen anywhere, but the Chinese are very 
careful to keep up, by annual sowing and planting, a stock 
of firewood, whicii however is confined to the common 
pine. Finns sinensis^ and instead of presenting the appear- 
ance of plantations well filled with handsome trees, they are 
planted irregularly and thinly over tlie hills, aud have, in iiiosi* 
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tnfles, but a miserable, stunted appearance, in consequence of 
tlie custom of continually cnttinpr off tlie brnnohes as they are 
required for fuel. Far up the river the Cunninghainia 
is found sparingly mixed with the pines, but this also Bi^ver seems 
to attain a great size in the parts visited, i unninghamia 
liowever, I was told exists in forests further north, and this 
report seemed confirmed by the enormous rafts of China fir 
logs, which were being floated down the river. Tlie indigenous 
tree and shrub vegetation is continually destroyed, as it aU 
tempts to grow, by the deplorable custom of the Chinese in 
cutting down every branch and sapling for firewood, the 
sinemis being the only tree Avhich they attempt to renew by 
planting. Round tlie villages and tem[)les the trees are pro^ 
tected, and these examples, especially the Ting U. Shan woods, 
demonstrate the possibility of the Chinese inouutaiuous dis- 
tricts producing splendid forests of a great variety of trees, if 
they were properly conserved. 

No system of forestry seems to exist anywliere, the only 
efforts in tliat direction being the promiscuous planting and 
cutting of pines for firewood, this being done in the same way 
as on the mountain and islands near Hongkong — any one being 
allowed to plant where he likes, and the Government exercising 
no control over the people, in either planting or cutting down. 

Fruit trees are only grown in small numbers dotted about 
near the bouses, except the of which a great 

many orchards were seen ; they are on the level ground near 
the river, and the trees w’ere planted at distances of about 20 
feet apart. In additii)U to these, one orchard of litchis on ;i 
hillside was seen.” 

From Mr, Ford’s description, we see that China is ahead 
of India in the matter of fuel plantations, and that doubtless the 
cowduug is put to its proper use as manure. 


®hc Journal of 4orcstri) and (Estates Iftana^cmcnt 

Thk July number lias a novelty in the shape of two full- 
page plates— one siiowing the transformations of the stag-beetle 
{Lucanus cervna), and one a beautilul lithograph illustrating the 
growth of an old silver fir at Coiiisliead Priory* 

There is the- first instalment of a paper on the “ Conservancy; 
of Forests in young coiiiiiiuuities, * which is to he continued. 
It is no doubt true, as the autlior remarks, tliat “ the inliabi- 
taiits of our islands carry with them to the vast forest-covered 
plains and uplands of India, Australia, &c,, ‘‘ no knowledge of 
forestry which will enable tlieiii either to appreciate or lightly' 
to use the wealth with which nature has so lavishly endowed 
tliem.'’ But there is more than this. In England forests are 
80 little a climatic’" necessity, aud are so geuerally confined 
either to small <or e\:en in. some cases extensive) plautaUouft 
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raised with almost garden cultieationy or else to parks^ that the 
new-comer, even though he can appreciate the different operu- 
tious of tree-gardeiiiijg (if I may use the word), he is quite at u 
loss to know what to do with great masses of dense lorest, or 
vast tracts of dry scrubby bush and jungle, so unlike any thing 
he has seen before. This is painfully siiowu by tiie usually 
published papers on Australian forests, and ou proposals to do 
something” to save forests in America. We always hear of 

planting trees” as the proposed solution. This of course is the 
remedy in a limited area and with a moist climate, but is soon 
dropped into the region of the impracticable iu the countries in 
question. It is rare to find any one writing from Eugland, that 
ill such cases the true remedy is to set apart large blocks of 
forest, or even scrub (if there is no better) to be permuueiitly 
placed under the protection of Forest law ; still more rarely is 
it pointed out that such blocks must be studied, and alter 
survey made (if the value is sufficient to demand that at once) 
a deKnite plan of working devised, based on a study of the 
contents, the rate of growth, and so on, so tiiat a natural system 
may be relied on wherever possible, artificial reproductiou 
being of course largely resorted to for particular species and iu 
particular localities. 

It is ou this ground that we have to object to Mr. Sym 
Scott’s paper which follows iu the Journal. His experience 
and ideas being entirely confined to British parks and ])lauia- 
tious, his criticism is rendered valueless by the fact that lie 
knows nothing of Indian forests. What a good thing it would 
be if he could be taken tbrough tbe Darjeeling Terai, then 
througii the Gurbwal deodar forests, tbeu to the Meighat, then 
to Ahiri, and if he survived the leeches and other pleasures of 
the forest, to let him have a great ramble tbrough the Acacia 
inodesta (pliulalii) jungles ou the Salt Range and the Rakhs” 
iu the Panjabi He would then see liow entirely, de novo, he 
would have to begin. How be would long, not only for neat- 
handed practice in pruning arboreta, and hi} iiig out ten-acre 
gardens of Scotch fir, with fence and padlock, but for some 
great principles of muiiagement, some plan of getting at the 
eoutents and yielding power of his estates — piiuciples which, 
true in themselves, can be modified or rutber, variously applied^ 
to suit the different circumstances of tbe locality. 

He would perhaps then come to feel how truly ridiculous^ 
for Indian Joreat training^ is the idea that the work can be done 
iu class rooms at Cooper’s Hill. 

W’e observe at page 160 , that Colonel Pearson has offered a 
most unnecessary apology for a phrase which is, and alwa} s was, 
perfectly true ; there are iu England neither foresters who 
can teach the science of forestry nor schools where it can be 
taught. But what Colonel Pearson might have added (if any 
one w as so deuse as not to undersiaud that this was his uieauing) 
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wns, tliat tbe remark applied to such forestry as ts needed in India. 
Uin defeuce as it is, is feeble. Eighteen years ago the practice 
of British forestry was very much what it is now and always will 
be. The subject of tree-planting may have been more or less in 
fashion, or more or less neglected ; but not the smallest change 
(judging from the literature of the subject) has com* over the 
views, the principles and the ideas, which underlie the British 
forester’s practice. 

The ‘Journal now takes as to new subjects. Those who 
liAve noticed the curious exndatioii of salt from the leaves of 
Tamaria orientalis will be interested in the next paper on salt 


ill tree leaves. 

Our readers will hardly need to be recommended to continue 
the perusal of Mr. McCorquodale’s papers on ‘‘ Tldnning and 
Pruning"^ commenced on page 30 of this volume ; a further 
instalment wdll be found at page 165. 

Benders who wish for more facts about tbe influence of trees 
on climate will read with interest tbe extract at page 186, from 
Dr. Sciiomburgli’s report on the Botanic Gardens of Adelaide 
(South Australia). 

This number has also a review of Volume VII of the 


Indian Forester. We are always thankful for criticism, and 
even do not mind being scolded when our numbers are not all 
original ! (though this is rather ungenerous seeing that we have 
iiorn paid editor, ample funds, and an English printing press, 
but that all the work is done by amateurs already fully tasked 
by their oiiicial duties and camp life.) As to the abuse heaped 
upon us in the matter of the Forest School, we care nothing 
lor it. Not one word of sober argument has ever been adduced 
in reply to wliat we have urged. The English Journal, whenever 
it lias replied at all, has simply strung together some lines of 
epithet, and has quietly ignored our main, and indeed only ^ 
position, VZ 2 :., that the circumstances of Indian forests are so 
utterly unlike those of the British^ parks and plantations, that 
no system of management, useful in tbe latter, is of than 
partial use in the former. That a school of forestry for England 
is most desirable, we admit ; but that it is impossible to tench 
in it forestry of such a kind as will be useful in India. We also 
required, as a subsidiary matter, that all forest officers sent out 
for the controlling staff, should be gentlemen— not in any fancy 
sense, but in the plain meaning of well educated men, such as 
in society of the best kind, are usually known as gentlemen. 

To this the Journal has never condescended to reply except by 
abuse. If our reviewer will kindly refer us to any single 
paper in the « Journal of Forestry, &e., where the 
seriously reasoned and explained, and where it is shown that the 
theory and practice of Englisl. « forestry" can Je *“flBcient for 
liidino requirements, we shall not only be grateful, but BuaU 
acknowledge his virulence to be at least excusable# 
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Tlie August number opens with a notice of the memoTial: 
of tlie Society of Arts on a British Forest School. For once 
we find ourselves in entire accord witii the Journal : the 
scheme is absurd. Why not at once create a ^jood school 
for British foresters, to learn what will suffice in Britain, 
but leave Indian foresters to learn as the Indian authorities, 
who know what is wanted, desire? 

The matter has however become inevitable ; all we can do 
here is so to establish the reputation of our own Debt a Dun 
School, and so to develop its capacities, tliat we may train the 
students who will come out from the English school, and who 
of course will know nothing, but auxiliary subjects, that will be 
of any use to them in India. 

But our contemporary should recollect that the State i^ 
chiefly to. be moved to have a State school, when it has State 
forest officers to train, 'fhe Government may well reply ^ 've 
have no more to do with teaching private foresters than we 
have with any other profession. Private endowments have 
hitherto provided and maintained teclmical schools and colleges.’ 
We think this open to answer; but so far it is a real 
objection to be met. 

The paper on ^^Conservancy of forests in Young Com- 
munities'^ is continued in this number, and has here, we are 
delighted to see, recognized the /!r»t great point — the creation 
of State Forests. A lecture is reprinted, delivered by Mn 
Boulger, at the Cirencester Agricultural College. Those who 
have learned forestry at Nancy will be somewhat doubtful 
About this writer^s ideas of Sylviculture.” 

' Captain Roger’s paper on ‘‘Plantations without thinning” 
will be rend with interest, though many will fail to agree 
with him; natural forests do without thinning, it does 

not ' follow that forests under human treatment will not be 
improved by it. 

Indian foresters will hardly need to have the absurd misstate- 
ments of a paper signed “ Veritas” pointed out. Colonel 
Pearson did pot say that the controlling staff work with their 
Own hands ; if it comes to tliat, fire protection is done by coolies, 
not by officers, trained or untrained. What is obviously meant 
is that the very great progress made in the conservancy, and 
reproduction of forests, and in the revenue returns, since the 
introduction of educated officers into the department, is a proof 
of tlie success of the efforts hitherto made by the Government^ 
It is not at all true that the improvement is due to the 
transfer of the income of one class of forests to our handli; 
The “Central Provinces” are not India; and if the author 
would take the trouble to refer to the Punjab, N. W. Provinces, 
Burma, Berar and above all to Bengal, he would find hoW 
very erroneous his conclusions are. 

The September number has a {irettily illustratej paper on 



FOREST DEPARTMENT UNDER THE GOVERNMENT OF INDIA. 337 


Aut.umn Leaves' ’ which will be read by those who have the 
faculty of finding out and enjo^dn^, the little bits of — romance 
we might almost say — that fall to the forester’s lot, as a 
relief to the stern tasks of his official life. 

Indeed most of this number is taken np with ^pieisant pages.* 
The paper on “American Forestry** (No. II) is ho\> ever im- 
portant. 

There are also some very interesting remarks on page 348, on 
“ Peculiarities of a great forest fire.*’ 


Ilforpnizatioii of llic ^ufttrior of the 
Scpvtinfut Miidfr the (©occriiment of India. 

The long-expected reorganization of tlie superior staff 
of the Forest Department has beeen carried out in the Govern- 
ment of India Circular No. 17F, dated the 20th November 
1882, which has effect from the 3rd September. It is only 
for the provinces under the Government of India, and we shall 
be very glad to hear that tlio Madras and Bombay forest services 
have been as well provided for. We can only regret that it has 
not been thought advisable to increase the salary of the In- 
spector-General of Forests, so as at any rate to make it corre- 
spond with tliat of other heads of dei)artmonts with the 
Government of India, as it is a post of great responsibility, 
and the expenses of living in Simla and Calcutta have to 
be taken into consideration. 


In the resolution it is stated that consequent on the locali- 
zation of the suj)erior staff of the Forest Department, 
various readjustments in the grading of officers were necessi- 
tated, the most important of which w%as the temporary abolition 
of the grade of Deputy Conservator of Forests on lis. 900 per 
annum. This grade has now been restored, and there will 
he four grades of Deputy Conservators instead ot three, as will 
be seen from the following table, in which the scale of grading 
for forest officers is given ; — 

]'cr mensem. 

Us, 


3 Conservators of Forests, Ist grade, on .. 1,500 each. 

3 „ „ 2nd „ .. 1,250 

4 ;, 3rd „ . 1,000 

9 Deputy Conservators of Forests, 1st grade on 900 
9 ,, „ 2nd „ .. 800 

17 „ 3rd „ .. 650 „ 

17 ;; „ 4tli„ .. 550 „ 

i7 Assistant Conservators of Forests, Ist,, .. 450 » 

17 j, and Sc 3rd grades 3o0 & 250 

each, respectively. 


99 

99 

99 

99 


43 
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Per mensem. 

Rs. Rs. 

1 Deputy Director of the Forest School, 
riftiiifj by annual increments of Rs. 40 from 700 to 900 
1 Professor of Natural Sciences at the Forest 
SchooU rising by annual increments of 

Rs. 40 from. . . . . . 600 to 800 

1 Superintendent of Workinp^-Plans, rising 
by annual increments of Rs. 40 from . . 600 to 800 

1 Deputy Superintendent of Forest Surveys, 
rising by annual increments of Rs. 40 
from . . . . . . 600 to 800 


Allowance to the Director of the Forest 
School . . ••• . . 200 

or a total of 100 officers arranged in the following classes : — 
(conservators .. .. ... 10 

De|)utv Conservators, including special 

appointments . . . . . . S6 

Assistant Conservators . . . . 34 

Total ... 100 


The Director of the Forest School will still be Superintendent of 
Forest Surveys, tliough this is only a temporary and personal ar- 
rangement. Both tlie Superintendent of Forest Surveys, and the 
Superintendent of the Working Plans Branch, whicli has been 
newly established for the purpose of superintending the 
preparation of working plans in the several provinces under 
the Government of India, are placed under the control of 
the Inspector General of Forests. 

Amongst minor provisions, we notice that an officer of the 
N. W. P. and Oudli list will be always attached to the Forest 
Surveys Branch, find an officer of the Burmah list will be 
stationed at the Andaman Islands. 

The distribution of officers in the Provincial lists is as follows, 
and it will be noticed that there are now only five lists, and that 
the former subsidiary list has been broken up by attaching, 
forest officers in the Hyderabad Assigned Districts to tlie 
Central Provinces list, and by transferring the few remaining 
officers to otlier lists. The special ap|)ointinents for the future 
are those of the Forest School, as well as the Superintendent ot 
Working Plans, the Deputy Superintendent of Forest Sur- 
veys, the chief forest officer in Cooi'g, and the Assistant (comptrol- 
ler of Forest Accounts ; and it is intended eventually that the 
two last appointments should be held by Deputy Oouservators ot 
the Ist or 2nd grades. 

It is understood that the Deputy Director of the Forest 
School, and the Superintendent of Working Plans, will 
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be Professors of Forestry jft Debra Dua, tboiigb tbisbas not 
been expressly laid down. 




1>KPUTT CoNHKKVAlua^ , 

AssisTAifT Coir. 
81 pyAToas. 


Pbovinois. 

C 

o 

> 

h 

% 

a. 

6 

s 

•c 

bc 

-3 

0 

<M 

't3 

e 

« 

« 

bi 

•o 

1 

C 

TJ 

U 

Total. 

i 

Ist grade j 

£ 

« 

w 

h 

CO 

•o 

a 

Q 

Total. j 

Granl Total. 

1 Denfral and Assam 

a 

3 

4 

3 

!«' 

3 

4 


19 

3 North-Western Provinces 
and Oudh 

3 

3 

3 

4 

10 

4 

8 

7 

20 

3 Punjab 

1 

3 

3 

4 

10 

4 

3 

7 

18 

4. f'entral Provincea and Berar 

2 

3 

4 

.3 

10 

.H 

4 

7 

19 

6. British Burma 

Special Appointmente, 

2 

4 

3 

3 

]0 

3 

6 

18 

Deputy Director of the Forest 
Hchool. 

Pri)t'**ssor of Natural Sciences 
at the Forest 'School 


1 

1 

... 

1 

•• 

! ... 

• sa 

1 

1 

liepiity Superintendent of 

Forest ''ur\eys. 

Superintendent of Working- 
Klans, 


•• 

I 


1 



... 

1 


... 

1 

•• 

1 


... 


1 

OflBcer m charge of the Coorg 
Forests. 


1 


.. 

1 


... 


1 

Assistant (Comptroller General (or 
Assistant to the luspcetui 
General of Forests.) 


1 


•• 

1 


•• 


1 

Total 

10 

19 

20 

17 

66 

17 

17 

34 

100 


As the number of Deputy Conservators in the 1st grade is 
only 9, it has not been found practicable to allot these appoint- 
ments among the local lists, and promotion to this grade mu^t 
remain with the Government of India. Only the total 
number of tbe 1st and 2nd grade Deputies bas been entered 
in tlje distribution list. Tbe following table shews tbe pre- 
sent distribution of Deputy Conservators of t’ne 1st and 2nd 
grades amongst the several provinces : — 


Pbotincbs. 

Dbputy Conskrvatoes. 

Ifit grade, ap- 
pointed by the 
Government 
of India 

2nd gnide, to 
he appointed 
by Local 
Governments 

Total. 

Bpti pal- Assam 

1 

2 

3 

North-Western Provinces and Oudh 

1 

2 

3 

Punjab 

3 


3 

Central Provinces, Berar 

2 

2* 

4 

British Burma 

1 

3 

4 

Government of India ... 

1 


1 

Total 

9 

9 

18* 


• One of these two appointmoais rt'iniims only temporarily on the Central 
Frotiuces Berar List, as stated in paragraph 5 of this Resolution. 
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Local Governments are invited <o settle the appointments up 
to and including? that of Deputy Conservator 2ud grade, but 
appointments to the rank of Conservator and to the special 
offices, as well as, for tlie present, those to the 1st grade Deputy 
Conservator, will be made by the Government of India. 

As Mr. Baden-PowelPs Manual of the Laud Revenue System 
and Land Tenures of Britisli ludia is now ready, it is ordered 
that after the 1st April 1884 no officer will be promoted per- 
manently to the rank of Assistant Conservator of Forests, 1st 
grade, who has not qualified in the land revenue of his pro- 
vince ; and incase tlie Manual on Forest Law should be publish- 
ed before the 1st Ajn'il 1883, qualification in the elements of 
law will also be enforced from the Ist April 1884; but if 
the law manual be not ready in time, this condition will be held 
in abeyaiice for a corresponding j)eiiod beyond the Ist April 
1884 so as to give the officers one full year for the study of 
the subject after the publication of the manual. 

In order to eueourage as much as possible the study of the 
above subjects. Local Governments are requested to take into 
consideration the fact of officers having qualified in them, on 
filling up vacancies iu the Ist grade of Deputy Conserva- 
tors. 

The resolution ends wdth two clauses, the former of which 
rescinds rewards for passing in compulsory languages, and the 
latter subordinates the Forest Survey and the Working Plans 
Branch to the Inspector General of Forests, but it is to be 
hoped that the head quarters of both will remain at Dehra- 
Dun, iu connection with the Forest School. 

Revised rules regarding the appointment, promotion, &c., 
of officers of the Forest Department are appended to the reso- 
lution, but do not call for any particular remarks. The superior 
staff of the Forest Department, under the Government of 
India, is now ou a liberal and permanent footing, with the 
single exception which we have noted ; and, if tlio pension 
rules can be improved, some general provision made for deduc- 
tions from officer's pay, botli lor their own pensions, and for the 
maintenance of their families, in case of death, we shall have 
every reason to be contented. 
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PRICES CURRENT IN OCTOBER. 

Mangoon Teal:. 

Mast Pieces, good large ... R«. 6 to 12 per running foot ... ) Qiiotationi 
Ditto, fiinulL ... n f Doiniiial. 

Sawn Tim bei-B ... ... 80 to 1 05 per ton ... Ditto. 

Plaiika, long lengths ... „ 115 to 125 do. ...^ 

Sheatl.ine Board. | j'"’}' I „ 115 to 135 do. ...[• Ditto. 

Ditto f inch S ” I 

Boards 1 inch... „ 105 to 125 do. ...J 

Moulmein TeaJct ^c. 

Square Timbers, 20 to 29 feet long, 

10 to 13 inches square, first-class Rs. 90 to 120 per ton of 60 cuMc feet. 


Square Timbers, 20 to 29 feet long, 

10 to 13 inches square, first-class Rs. 90 to 120 
Ditto, 20 to 45 feet long, 14 

to 18 inches square ... 120 to 175 

Second-class Timber ... ,> 90 to 98 

Planks, long lengths, first-class ... „ 115 to 125 
Furniture Planks, 18 to 36 inches 

broad, and 1 inch thick — good ... Rs. 130 to 170 
Sheathing Boards, 4 inch, double,... „ 135 to 140 

Ditto, f inch .•• ^ 110 to 140 

Mast Pieces ... ••• v to ^ 

Scantlings (of sizes) ... »•. v 130 to 165 

Moulmein Cedar Square Timber ... „ 65 to 70 

Thingan and Consohr ... » 45 to 60 

Agilwood ••• 


no to 140 


0 to 0 per running foot. 
1,30 to 165 per ton. 

65 to 70 „ 

45 to 60 M Nominal. 


Peemab 


Mahogany 
Ash Oars ., 

Sal small .. 


... ,j 55 to 65 „ 

American and Colonial Timber, 

... As. 6 to 0 per su pi. foot of 1 inch thick. 

... 5i to 6 per foot 


oai smalt ... ...7 per ton. 

Ditto large ...3 

Johore Teak Squares ... 60 to 0 per ton. 

PRICES IN BOMBAY DURING OCTOBER. 

Bamboos per 100 - ••• ® 

Charcoal ,, maund ... n in 

Firewood „ „ ••• ••• ^ 

Teak Timber „ „ ... - 2 14 

Jungly Timber ••• •*■ ^ 

PRICES AT BYRAMGHAT IN OUDH. 

Sal Beams, per cubic foot — ••• 2 10 Rs. 3 

... ••• „ 4 0 „ ^ 


6 9 8 
2 1 9 

0 10 9 
2 14 10 

1 13 3 


Sal Beams, per cubic foot ... ••• ^ ^ 

Scantlings „ ••• « 0 „ 

PRICES AT KURSEONG. 

The rates at present in force for the sale of timber other 
forest produce from the forests and dep6t of the Knrseong 
Division are as follows 
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TIMBER MARKET. 


DepSt Sales, 

JuLPiaOBEB AND SiLIGOBBB Prf6T8. SuKNA ABD OTHEB DbfATI. 

— ^ 

Class 1. Class 2. Class 3. 
lis. A. P. Us. A. P. lla A. P. 

1 400 10 0060 

0 12 0060030 
080040020 

Group A includes snl. 

„ B „ saj, toon, champ, chilauni, sissu, kimbu, mulugiri, ganibaii 

„ C M all other kinds. 

Class 1 contains logs which are large, straight, and sound. 

„ 2 „ „ „ „ smaller, or which though large arc noc 

quite straight. 

,, 3 contaius short pieces chiefly* 

Forests Sales. 

standing trees Dry wood per 
each. cubic foot 

Ks. Ks. A. P. 

Group A ... 25 0 5 0 

„ B ... 20 0 4 0 

„ C ... 15 0 3 0 

„ 1) ... 10 0 2 0 

„ E ... 5 0 10 

Each. 

RS A. P. 

Poles, groups A and B— 

Under one foot giith at 
four feet from big 

end ... ... 0 2 0 

One to two feet girth 

at four feet from big 
end ... ... 0 8 0 

Two to three feet girth 

at four feet from 
big end ••• 2 0 0 

Three to four feet girth 
at four feet from big 
end ... ... 4 0 0 

Groups C, D, E, half the above rates. 

The annual sales of forest ])rodiire in the Knrseong Division, 
British Sikliim, are already systenintised, as will be seen from 
the subjoined notice, which will excite the envy of Divi- 
sional Forest Officers in less favored localities where there is a 
difficulty in disposingf of all kinds of forest produce. 

We hope that the Kurseon^ Divisional Officer will kindly 
favor us with a note as to the results of his sales. 

Notice. 

Offers are invited for the purchase of forest produce in the 
undermentioned forests of the Kiirseong Division, situated in 
the lower hills, and tlie Terai of the Darjeeling* district, being 
the compartments appointed for working during the season 
of 1882-83. 


Group A cantrtiuB toon, champ. 

., H „ sal, oak, chestnut. 

„ C „ Baj, panisaj, lam* 

paiia, semul, hI^hu, 
chilauni, gambari, 
mandania, kimbu, 
kaiiijal, mainakat, 
xnalagiri, saner, ga- 
zuldhup, gobria, lali, 
kawala. 

„ D other trees which u^sually 
reach six feet girth. 

„ E small trees which do not 
usually reach six feet. 


Group f __jv ^ 

Orbs 1. Class 2. Class 3. 
Rs. A. P. Rs. A. P. Rs. A. P. 
A ... 1 8 0 0 12 0 0 8 0 

B ... 1 4 0 0 10 0 0 6 0 

C ... 100080040 
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For situation of the forests and blocks see new map of Darjeeling 
District^ 1879 - 81 . 


Illook and com* 
partmont 


Deacnpuoii of 
produto 


Kurieong .. .Dhohijhora. 


Compartment 6 


Bahookhola 

block 


Bamnnpokri Bamunpokn 


Lama Gum 
ba 


iBamuopokri 


Block IV, com- 
partment 2. 


Uapti block 


Bamunpokri 
block 1. 


Balaaan .. bulks J bar. 


Marijha ... 


Pantapari. 


Rhadma block 
(north-webt 
corner of 

forest). 

Harlia block 
(8outh*eaBt 
corner of 

forest). 

Compartment 1 

Khairbarri 

block 

Lohagarhi 

block, 

Manjba block. 

Munjba block, 
compartment 


Ditto (between 
Kooklong and 
Fanchenai 
rivers). 


Abont 3,000 maunds 
of firewood ready 
cut and atnclceil at 
the Bide of the 
('entral Foredt pdbH. 
About 12A treoM fit 
for acButlitijS, and 
abont 60,0(10 maun dft 
of firewood, cbiefiy 
oak, maKtioliu, 
chilanni, eobria, Ac 
Diyand fallen treoH 
for firewood or 
charcoal. 


BatuLoos, about 7,000. 


Thatch grass 
Damboos, about C,U00 I 


I About 80 trees flit for 
I scantling, and .ibout 
60,000 luauhds of 
firewood chiefly 
chil»u(u. saj Bidim, 
and similar trees. 

Thinnings and dry 
w< od, chiefly kbair 
and sins. 

A number of poles of 
sal, teak, and other 
woods of various 
sires. 

Improvement thin- 
iiiiigs, and dry wood 
for fuel. Also Fome 
sal poles of various ! 
girths. 

Improvement thin- 
nmrs, and dry wood 
for fuel Also some 
sal pules of various 
sues. 

Improvement thin- 
nings 

About 6,000 bamboos 


.. I Tenders invited. 


62A Tenders for the whole 
amount preferred. 
Suitable (or plan- 
ter s firewood or 
charcoal 

.... I Kbte Ks 4 per 100 
niaunds, to be cut 
Hiid stacked by the 
purchaser previous 
to measurement. 

'lenders invited. Last 

} ear's tenders were 
accepted at Rs. 6 
per 100 

lemiPiH invited per 

100 t undies 

Tenders invited Last 

year's tenders at 
1(8 3 per loO. 

30A T( iiders for the whole 
amount or per 100 
mauiids stacked fire- 
wood preferred. 

(A carting road now 
pusses through this 
compartment ) 


Will be cut depart- 

mentally, snd sold 
by auction in spring 
of 1883. 

260A Tenders invited per 
100 roaunds of 
stacked firewood ; 
purchaser to out 
Foies at depart- 
mental rates. 

309A Ditto ditto. 


Tenders invited. 


About 2,600 bamboos. Ditto. 


About 8,000 bambooh .. . I 
IniprotemenC thiii- 140A 
mugs of badly 
shaped trees, closely 
grown kinds, and 
extraction of dry 
wood 

Dry and fallen wood 


BambooSi about 

10 , 000 . 


Ditto. 

Tenders invited per 
](>() maiinds of 
stacked firewood j 
purchaser to cut. 


Including drift wood 
of Mecui river. 

South-east of Tiri- 
hana-bat. 

Tenders invited per 
100 standing (Last 
year’s tenders ac- 
cepted at Ra. 8-8 
per lOO). 



34i 


TIMBBR MARKET. 


liange 

Forest. 

Block and com* 
partrneut. 

Description of 
produce. 

Area 

of 

cut. 

tmg- 

Bbmarks. 


Sukna 

All blocks .. 

Thatch grass 


Tenders invited per 
100 bundles 


#» 

KyoMTiooka, 

oonupartiuent 

2. 

1 

Improvenienl thin- 
nings as in 1881, and 
dry wood will pro- 
hahlj L'lve HMoul 
25,000 mHimds flte- 
wood, and a nuniher 
of sal and other 
poles. 


Tenders invited per 
100 mail lids stacked 
firewood to be out 
by the purchaser. 
I’oles at depart- 
mental rates 


Mahanadi.. 

All blocks 

(between the 
Paiiclianai 
and Mahanadi 
rivers) 

Fundig block .. 

1 

1 

Bamboos, about 

10,000 

1 

Dry and fallen timber 
tor firewood and 
charcoal 


Tenders invited per 
100 stanilmg. 

Rs. 4 per 100 maunds. 
( nt and Blacked 
flrcwf>od, out by 
jmre baser 


Rest of 

range. 


Dry wood and bam- 
boos, also thatch 
j fjrttss. 


1 Departmental rates. 


All tenders must reacli the office of the Assistant Conser- 
vator, KiirseoiifT, before the 25th October 1882, marked on the 
envelop Tender for purchase of forest produce.’^ The 
Assistant Conservator will open the tenders and decide which 
to accept; and his decision, wliich will be communicated to the 
parties tendering before tlie Slst October, will be final. 

With the sanction of the Conservator, 10 per cent, of the 
purchase money shall lie paid on intimation of acceptation of 
tender, and the balance, not later than the 28th February 1883. 
The 10 per cent, deposit shall be paid to the range officer con- 
cerned, viz. — 

The forester at Dhobijhora for Kurseong range, 

„ ,, „ Bamuupokri „ Bamunpokri „ 

,, „ „ Snkna „ Sukna „ 

forest ranger „ Panigliatta Balasan 

The selection and marking of the standing trees, permitted to 
be cut iu the differeut blocks worked, will be made as early as 
possible, after the 1st October, by the Assistant Conservator and 
range officers, and no trees, poles, saplings or seedlings not so 
marked may be cut. The sale of standing trees on permit will 
still continue as before, at the departmental rates in force ; as 
will also tlie sale of grass, canes, and other minor produce, as 
well as of bamboos from the forests not especially mentioned. 

Regular thinnings have been started in the Debra Dun 
forests, the trees being n:arked in the hot season, and sold by 
public auction in the following September. 

This year 2,922 sal and 821 sain trees were sold at Bs. 2-9 
eaclu 

The trees are inferior, and mostly unsound at the base. 



TIMBER MARKET. 


345 


For selected standino: saiu trees 8 to 10 annas a cubic foot 
is procurable in the forests; and there is a ^reat demand for 
this class of timber which sold last year on the G-anjes, above 
Hard war, at 14 annas to 1 rupee per cubic foot. 

Tliere is also a large demand for scantlings of Ba\li^ Karar, 
and other trees, for which 3 to 4 annas per cubic foot is readily 
paid in the forests. 

We shall be very much obliged if Divisional Forest Officers 
would furnish us from time to time with the prices at winch 
timber is selliug, at different places, for the purpose of com- 
parison. 

The following extract from the Timber Tradea' Journal 
that mahogany is getting scarce in the English markcit. We 
should like to know of what quality is the timbc^r ot 
the fine mahogany trees grown near Calcutta ; and whether 
mahogany cannot be planted oui ou a large scale in ower 
Bengal and Burmah : — 

“ Tabasco mabofrany logs aro getting scaroe. Tliere are some 
Honduras and Mexican logs on the market, but very little 
Tabasco wood is to be found, and what there is, is mostly 
small-sized. At the Liverpool auction sales of mahogany 
the buying appears to have been a good deal con 
country consumers, merchants doubtless deeming i oo . V 
to bid^ up to the figures at which the lots were knocked 

dowu.” 

The following will also be interesting 

“ By-tbe-bye, what qniiint-looking little crafts they e 

wbicli bring over _ 'p^mnlex- 

their blue cotton suits, with their suubiun , jow ^1 

ions, the vessel sclioouer-rigged and rakis i- j Jf 

bamboo canes or poles lashed to the bn warks, 
bananas hung out in the s.m to ripen, B.e ...ual le little 
cargoes, eacli and all look tborougldy tiopic.i , < , j* 

rui; the most interesting objects to be found m the docks. 

“The demand for Swedish and Norwegian 

ends for wood pulp making is ff' ■ 7. imnorttint 

and will doubtless, ere long, develop lo > * started 

branch of the timber trade. When once le „ j latest 

the demand is heavy and continuous. Some of 
American wood pulp-rnaking machines r og Seiner 

quantity of white wood ends, and they aie spo good 

well planned for the work.^ Redwood does 

wood pulp, it being next to ^woid Tlie ordinary 

good colour when the pulp is made of re • . ^ ^ 

Swedish and Norwegian whitewoods, lowe Tradet* 

answer the required purpose admirably. -2»m&er 

Journal. . . 
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Tree Pruning. — (Translated from the French of A, dee Cars, 
bif Charles Sargent ^ Professor of Arboriculture in Harvard 
College, U. S.) — A/'m and Method of Pruning . — Tlie object of 
pruning:, economically considered, is to make it possible to raise, 
on a oriven surface, say on one hundred acres of sprout land, the 
g^reatest number of full-thrown trees, and to make them attain the 
gfreatest value in the shortest time without injury to the young 
trees beneath them. This may be accomplislied by increasing 
the vigour of the reserve trees, and by lengthening, without 
diminishing in diameter, their trunks. Treated in tliis manner 
the reserve trees do not interfere with the circulation of air 
and light necessary to the development of the undergrowth ; 
and many serious accidents caused to trees by wind, frost, 
and snow breaking the larger branches may be avoided by 
keeping their heads symmetrical and upriglit. 

The perfect forest tree has a straight, single trunk, without 
protuberances or wounds, and carrying up the same diameter 
to the first branches, which should be placed at a distance from 
the ground equal to one-third or one-half of the total height 
of the tree. The head should be rounded regular, and set 
upright on the trunk. The wood, owing to the healthy growth 
of the tree, is straight-grained, compact, and suitable for con- 
struction. Such trees have a high value; and, in order to 
grow them, a method of pruning is adopted similar to that 
]n*actised by gardeners in forming pyramidal fruit trees, with 
the difference, however, that the gardener favours the develop- 
ment of the lower branches, which are necessary for his pur- 
pose, while the aim of the forester is to increase foliage at the 
top of the tree by diminisliing the vigour of the lower branches ; 
and to obtain, by successive suppressions of branches, the neces- 
sary length of trunk. 

There are two distinct operations in pruning : the removal 
of some branches, the shortening of others. Tlie shape of 
a tree must depend somewhat, of course, upon its age, the 
nature of its surroundings, and the character of the soil, 
&c. Whore pruning not practised, the reserve trees ap- 
proach the proper form in proportion to the length of time 
the dbppice beneath them is allowed to grow. In forests, 
where thirty or more years are allowed to elapse between the 
cuttings, the undergrowth serves to prune the permanent 
trees by checking the development of their lower branches, 
and thus determining the height of their trunks. Sprout 
land is, however, often cut over every ten years ; and this 
practice prevents the production of fine trees by permitting 
the growth of their lower branches. These, of course, inter- 
fere with the growth of the reserve trees themselves as well 
as with the young trees between them. Judicious pruning 
can obviate this difficulty. 

Classification of forest trees according to ajr^.— The technical 
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Dames by which reserve trees are known vary in different 
regions. For onr purpose it will be best to divide the life of 
a forest tree into four principal periods, designated as 
follows : — 

(I.) Young, up to about forty years, 

(2.) Middle-aged, from forty to eighty years. 

(3.) Old, from eighty to one hundred and fifty years. 

(4.) Very old trees, whose number is rapidly diminishing 
may be called veterans.* 

These divisions are not, of course, absolute, as it is often 
difficult to determine, even approximately, the age of a stand- 
ing tree; and the forester must use considerable judgment 
in the application of the following rules : — 

1. The head of the young tree should be egg-shaped or 
elongated oval, and well balanced on the trunk, wl)ich sliould 
not exceed a third of the entire height of the tree. The lower 
branches sliould be sufficiently sliortened to check their ex^ 
cessive growth at the expense of the leader, without, however, 
being so reduced as to impair the vigour of growth of the 
tree. 

2. The head of the middle-aged tree should form an oval 
Jess elongated than that necessary for trees of the first class. 
The height of the trunk should equal one-third to two-fifths 
of the height of the tree. 

3. The head of the old tree should be gradually rounded 
in outline ; the trunk may, in some cases, be made to reach 
n height equal to half the height of the tree which has now pro- 
bably ceased to grow upwards. 

4. Veterans , — Trees classed as veterans have generally 
ceased to increase in size. They gradually become fiat- 
headed, and spread out, without, bowjever, greatly injuring 
the adjoining coppices and plantations destined to take their 
places. 

The proper method of pruning trees in each of these four 
divisions will be considered hereafter. 

It is well to remember that the forms recommended are 
those nature gives the most perfect and most beautiful trees ; 
nltliough it is the most economic and not the picturesque Uspect 
of trees which is here under cousideration. 

Tools used m Pruning , — The most convenient tool for prun- 
ing is a straight-bladed cleaving knife. Success in all opera- 
tions of pruning depends ou the neatness of the cut, and this 
cannot be attained with the common billhook used in many 


* The technical termi eiiiployed in France to desii^nate trees of the four classes 
into which forest trees are generally div«ded, haliveaUy moderne^ ancien and 
ecorcea, have no equivalent as yet, and are not well translated into English. The 
teriu “ Baliveau*' is also sometimes applied to reserve trees of any age left after the 
first cutting off of a plantation, and such trees are then called “ Modernes, or 
“ Anc ens** according as they have bean allowed to remain after a second or third 

cutting of the copfloe.— C. 8. S. 
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E arts of France. The best tool for the purpose is one which 
as been used for many years in Holland, and which has lately 
been improved by de Courval. It weighs from 2Ib. 12oz. 
to 31b. 6oz., or more, according^ to the strenjjth of the work- 
man. The blade is reinforced in the middle to iucrense its 
strength and concentrate the weight. In the north of Prance 
this tool is generally hung to an iron hook attached to a leather 
strap buckled round the workman's waist, who is thus left 
perfectly free in his movements. 

In pruning tall trees, or trees, otherwise difficult to climb, 
the leather belt may, with advantage, he passed over the 
shoulder, thus bringing the priming knife under the arm in 
a position from which it cannot easily be dislod^ed in climb- 
ing. To insure greater safety in climbing tall trees, a stout 
cord attached to the workman’s waist, may be fastened 
round the trunk in such a manner as to prevent, in case of 
accident, a dangerous fall. A hatchet is useful, and facilitates 
the operation of pruning ; it may be used with one or both 
bauds, and serves to lop off large branches, protuberances on 
the trunk, or the dead stumps of branches, which, from their 
liardness, would soon dull the edge of the best pruning knife. 

A saw, too, is very useful in cutting large branches, but it 
requires so much practice to use this tool skilfully that it cannot 
be generally recommended. 

Each labourer should be equipped witli a light 
ladder, proportionate to the height of the tree on which he is 
to operate, and broader at the base than at tlie top. De 
Courval recommends that the feet of ladders, intended lor this 
purpose, should be pointed to prevent them from slipping. This 
is a good plan, although hardly sufficient to prevent accident, 
and the top of the ladder should be fastened witli a strong 
rope to the trunk of the tree to prevent it from being throiMi 
down by falling branches. 

Hooks or Spurs . — Except in very exceptional cases, or where 
very large trees are to be operated on, the i limbing spurs, 
sometimes used by professional primers, should not be allowed. 
These men, paid according to the number of trees operated on, 
or the quantity of wood cut, have no idea iu pruning beyond 
cutting the largest amount of wood in the shortest time. 
Climbing spurs should never be used by good workmen even 
in pruning young trees, whose bark is not sufficiently thick 
to resist the wounds caused by the sharp iron teeth of this 
tool. Wounds made in this way encourage the growth of 
injurious side shoots on the trunk, and leave defects in the 
wood which never disappear, and diminish its value. 

The future value of a tree depends upon the manner in 
which the operation of pruning has been performed ; and the 
persons to whom this work is entrusted should fully understand 
its importauce. Unskilful or injudicious pruning may com- 
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pleteV **nin a tree, and the difficulty of obtaining labour 
capable of doiocr such work intellig'entiy, causes, no doubt, 
many arboriculturists to completely neglect pruning of every 
kind. 

The Dendroscope, — The tree requiring pruning should be 
carefully studied from the ground, tliat the operator may be 
able to judge intelligently which branches should he removed 
or shortened in order to reduce it to the desired shape. This 
may at first seem difficult to beginners in the art of pruning, 
and a dendroscope, the name suggested for a simple little con- 
trivance, may be here used with advantage. A dendroscope may 
be made from a piece of thin board or cardboard (n playing card 
answers the purpose), in which a hole of the shape it is desired 
to reduce the tree to has been cut. Across the middle of the 
hole, from top to bottom, a piece of fine wire is stretched to 
serve as a guide to the eye. 

Holding the dendroscope at the level of the eye, with the 
wire opposite the centra of the trunk of the tree to be studied, 
the operator approaches the tree until the bottom of the cut 
falls on the trunk at the ground line. It is easy to see at n 
glance, with the aid of this contrivance, what operations should 
be performed in order to reduce the tree to the desired shape. 

Remembering that under ordinary circumstances a vigorous, 
handsome tree must have a straight, vertical trunk and an 
evenly-balanced head, the first object of pruuing should be 
to produce these conditions. The head, as has already been 
explained, should be oval in form; the height of this, however, 
must depend on the size of the trunk and the age of the tree 
when first subjected to the operations of pruning. 

Selection of the leader — The branch most nearly perpen- 
dicular on the trunk of the tree should be selected to form 
the leader ; and it may be stated as an absolute rule that 
whenever a branch near the top of the tree stands vertically on 
the trunks or even on any part of the trunks it should be preserved 
for the leade7\ 

And it is wrong to suppose that only the original leader 
can be used. Its place may be often supplied by one of the 
lateral branches even ; and by shortening the other branches 
to stimulate the growth of the new leader, the tree will, in a 
few years, straighten up in a manner which will appear 
astonishing to persons unfamiliar with the results which may 
be obtained from a sensible system of pruning. 

If none of the branches near the top of the tree naturally 
approach a vertical position, two or three or several branches 
should be preserved to form a compact head. If the tree so 
treated is young, it is desirable, if possible, to establish the fork 
at a distance from the ground equal to at least one-third of 
the height which the tree inny be expected to attain at 
maturity. 
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Shortening main Starting from the top of the tree, 

where the operation of pruning should always begin, the 
leader is first formed with the branch selected for this purpose ; 
the head is made with a single leader ; or, in case of necessity, 
with several leaders. The principal branches, if too long; 
should then be sliortened, especially those inclined to assume 
a vertical position or to grow with too great vigour at the 
expense of the leader ; such brandies are called gourmands. 

It will be seen that the right point at wbicli to shorten these 
vertical branches is the point where they begin to assume an 
upright growth. 

In sliortening branches, the cut should, if possible, be made 
above the point of development of one or several secondary 
ascending branches; these in turn should also he cut just above 
one of their secondary brunches. In this way the direction 
of the main branch may be entirely changed, and its dispropor- 
tionate vigour checked to the benefit of the leader and the 
whole tree. 

Sap Lifters . — The name sap lifter d^appel) may, 

for want of a better term, be given to the branch or branches 
retained at the end of the shortened main branch. The name 
indicates the object for which such branches are left ; namely, 
to attract and elaborate, by means of their leaves, a sufficient 
flow of sap to ensure the growth of the branch. Sometimes 
the main branches are so long that it is impossible for the 
operator to reach the ends where the sap-lilting branchlets 
should, of course, be left. In the case of the oak, such 
branches, except for the appearance of the tree, are of little 
importance ; and provided the main branch retained is of a 
certain length (ten or twelve feet), and, if it is large and on 
a large healthy tree, a sufficient number of new shoots to 
ensure vigorous growth will soon appear. With the beech, 
however, and some other trees whicli do not develop slioots 
from dormant buds as freely as the oak. it is necessary to cut 
the branch just above the forking of another branch or branch- 
let large enough to attract sufficient sap to ensure a healthy 
growth. 

D,ouhle or Forking Branches.— lr\ the case of a double branch, 
or of a branch forking close to the trunk of the tree, one of 
these branches should aKvays be removed, that the base of 
the branch may not become disproportionately large. If, 
however, such double branches are objectionable near the trunk 
of the tree, they are of great importance at the extremities 
of main branches ; and whenever it is possible branches should 
be shortened in such a manner as to secure forking branchlets 
at their ends. These give to the tree a more natural appear- 
ance, and by dividing the flow of sap prevent the growth of 
too vigorous shoots, which might, in time, develop into supple- 
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mentary leaders, to the injury of the tree. For this reason 
it is necessary to remove all branches or branchlets assuming 
a vertical growth or inserted on the upper side of a shortened 
branch, in order to clieck the tendency of such branches to 
grow too vigorously at the expense of the leader. 

Although essential in pruning young trees, this is less 
important in the case of older trees with large full heads which, 
in tliemselves, liave a tendency to check an unnaturally strong 
growth of any individual branch ; and in operating on old trees 
the preservation of vigour in the shortened branch is the 
principal object to be attained. It is almost unnecessary to 
add that only main branches, directed towards the outside of 
the tree, should be preserved, and that branches which, from 
any cause, have turned back towards the trunk, should be 
headed in, as well as branches with too great a tendency to 
droop unnaturally ; generally, it will only be necessary to 
sliorten such branches to iuduce them to re-assume a natural 
direction of growth. 

When several branches have been developed from one node, 
forming what botanists call a whorl, they should not all be 
cut away at the same time, lest the circulation of sap be cliecked 
by the destruction of bark (and consequently of cambium layer) 
over too large a surface. 

All dead and dying wood should be removed by the workmen 
in descending the tree; lichens, and other parasites which 
interfere with the growth of young trees, should be knocked 
off with the back of the pruning knife ; and the mistletoe, the 
most destructive of all parasites to tree life, should be carefully 
removed by cutting off the branch bearing it. 

The necessity of commencing the operation of pruning at 
the top of tlie tree must be insisted on ; in no other way can 
the form proper to the tree be established or the safety of the 
operator preserved. The disregard of this rule was followed 
not long ago by what might have been a severe accident. 
An excellent workman was about finishing the pruning of a 
beech tree; two long, slender branches remained to be operated 
on. He cut the lower of the two branches first ; the twigs 
on the ends of the branches had become interlocked, and the 
brancii B. in falling, pulled down the branch A. This broke 
under the weiglit of the first, and, striking the operator on the 
head, iufiicted a severe wound, causing his fail to the ground, 
a distance of twenty or tliirty feet. 

The Amputation of Large Many of the lower 

branches, previously shortened, must afterwards be removed, 
from time to time until the necessary height of trunk has been 
attained. Tlie number of branches to be removed must, of 
course, dej^end on the height of the tree, the nature of the 
soil in which it grows, and its age wheu first operated on* 
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Great caution should be observed in amputating lar^ifo branches ; 
small brandies can, of course, be lopped off at any time with- 
out danger to the tree. We a^ree with de Courval that at 
least three medium-sized branches may be safely removed 
from a tree in one year, altliouoh if the branches are very 
laroe, not more than one, or ]ierhap8 two, sliould bo cut at one 
time. It is always desirable, ho^^ever, not to unnecessarilv 
increase by the removal of livinii: brancln-s the wounds left 
on the trunk by the cuttinii^ off of dead branches or other 
excrescence. Whenever it is necessary to am))ntate a lar^e 
or long branch, it should he cut first in such a manner 
as to leave a stump two or three feet long before the final 
operation of cutting it close to tlie trunk is undertaken. In 
this way the danger of tearing away hy tlie weight of tlie 
falling hraucli portions of the bark of the trunk may be avoid- 
ed. This will prevent, too, the serious accidents which olten 
occur when a large branch is cut at first close to the trunk, 
when the end striking the ground may cause the butt to fly 
up and throw down the workman. It is an indispensable 
condition of the prompt healing over and perfect circulation 
of sap that all wounds should he evenly cut and shaped as 
nearly as possible to the trunk of the tree. lu order to secure 
this condition, the operation of amputating a branch should 
be commenced by making a notch on its lower side. This 
notch should reach the middle of the branch ; a second notch 
should then be made on the upper side of the branch, but 
further from the trunk of the tree than tlie cut. By adopting ‘ 
this mctliod all danger, too, of injury to the trunk from the 
weight of tlio falling branch tearing away the bark will 
be avoided. 

The operation of amputating a branch will not be complete, 
whatever method is employed, until the wound is made 
jHM-fectly smooth. The woikman may do this with liis hatchet, 
used as a plane, the handle being held in one Land, and the 
l)oiiit of the blade in the other. 

of Coal Tar m Di^esshg Womids . — All Avonuds made 
on the tree in pruning should he covered Avith a coat of coal 
tar applied with an ordinary painter’s brush. 

The importance of observing the directions which have 
been given, however trivial or unimportant they may seem, 
will be apparent when it is understood tliat the entire succes^^ 
of the operation of pruning, and of the future production ot 
timber, depends on the proper application of these rules. 

It should always be borne in mind that a cut perfectly smooth, 
Jind as closely following the line of the trunk as circumstances 
'vill permit, is soon re-covered with healthy straight-grained 
wood. lu this connection it is well to quote from de Courval, 
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who spenivs with the authority of experience, and ‘who has 
shown with many varieties of trees the correctness of his state- 
ments. “A casual examination,” he says, ‘‘will show that be- 
tween the surface, which has been cut smooth and treated with 
coal tar, and the new tissues wdiich soon cover it, there is only 
the thinnest crack or fissure analogous to the natural cracks 
or openings which always appear in wood in seasoning, and 
'which, as is well known, do not diminish its strength, elas- 
ticity, or value for all industrial purposes. 

In the preceding pages the general rules wdiich should be 
followed in pruning forest trees have been given ; the special 
methods applicable to each of the four classes in which trees 
have been placed according to tbeir age will now be briefly 
explained.— JbwrnaZ of Foi^estry. 


The Madras Forest Act received the assent of the Governor- 
General in Council on the 11th October. 

But in order to remove doubts as to whether it were consis- 
tent with certain Acts of the Governor-General in Council, a 
further bill was necessary, which received the assent of the 
Governor-General on the 2nd November, and is as follows : — 

Act XXI of 1882. 

An Act to remove doubts regarding the Madras Forest Act 1882, 

Whebeas doubts have arisen whether the Madras Forest Act^ 1882, 
is consistent with certain Acts of the Gorernor-General in Council, and 
it is expedient to remove those doubts : It is hereby enacted as fol- 
lows 

1 . No enactment of the Governor-General in Council shall affect, or slnill 

Enuctments of the be deemed to have at any time contained anythinjf 
Governor- General in which would affect, the Madras Forest Act, 1882. 
Council not to affect 
the Madras Forest Act. 


The following nilCsS, for removal of forest produce and hunt- 
ing animals, have been passed by tlie Chief Commissioner of 
Assam, under the Garo Hills Regulations 

The Qth October 1882. 

No. 80. — Under the powers vested in him by section 2 of the Garo 
Hills Be^ulation. 1882. the Chief Commissioner is pleased to prohibit all 
persons, not bein^; natives of the Garo Hills district, from doinj; any ofthe 
following]; acts within the limits of the said district without a licence 
that is to say,— 

Cutting wood. 

Hunting animala. 

Collecting wax, ivory, India-rubber, or other jungle products. 

2. Licences for the cutting and removal of gorkati^ or minor forest 
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prodaM, Will be granted by tlie District Forest Officer in the form 
given below, on payment ot a fee of 2 rupees for each licence : — 

Form No. 21. (In English and Bengal ) 

Foeest Defabtmbnt, Assam. 

Listrict. 

Book No, . Fermit No. • 

Name 

Residence 



The 188 . District. 

3. These licenses will bo procurable on application to inouzadars, 
lakmas, respectable shopkeepers, and others to whom books of them 
may bo committed by the District Forest Officer for sale. 

4. Every licence to cut and remove gorkati must bo in the possession 
of the person cutting and removing the produce when he avails himself 
of it ; and must be produced by him on demand for iuspeetlon by any 
forest officer, police officer, mouzadar, or other revenue official. 

5. Licences for the cutting and removal of timber will be granted in 

the form specified in paragraph 2 above. • 

6. All trees covered by the licence must be paid for at the rates shown 
in the accompanying schedule: — 

Schedule of rates of royalty. 

Each tree of sal or sam ... ... ••• ...Ks. 10 

Ditto of other reserved kinds ••• ••• „ 6 

Ditto of unreserved kinds ... ... ... „ 2 

7. When not more than 20 trees are included in the licence, the full 
price payable must be paid at the time of an application for the licence. 
When more tlian 20 trees are included in tho licence, half the price 
payable must be paid on application, and the remainder before the trees 
are removed from the sale aep6ts to which they are to be taken. 

8. Licences to cut timber will be granted by the District Forest 
Officer, the forest-ranger in charge of the range, or the forester in 
charge of the forest. Sums exceeding Its. 60 payable in respect 
of a licence must, however, be paid direct into the treasury at Tura 
before tho licence is granted. Sums not exceeding Its. 50 may be paid 
to the officer granting the licence. 

9. Licences for liunting animals may be granted by the Deputy 
Commissioner on payment of a fee of Es. 2 for each liceucOi and bhall be 
in the following form : — 

Licence for hunting animals. 

Fee, Us. 2. 

To 

Resident of 

You are hereby authorised to hunt animals within the Garo Hills for 

This license under ono year fiom the date of this licence. 

Hcgulatiou I. of 1882. 
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II. You bliall not kill pen-fowl from the 1st April to the 1st Septem- 
ber 

III. You shall not kill any fawn or doe with fawn by her side. 

IV. You shall not kill any elephant. 

V. In case ot breach of the conditions of tins licence the animals 
killed by you may be confiscated, and you will be liable to tbe nenalties 
prescribed in section 3, llc^ulntion 1, of isy2. 

VI. Tlie Deputy -Commissioner sb:dl Inive power to cancel this licence 
should you cause any disturbance among the Garos, or for other political 
reasons. 

The 18 Dejiuty Oormaissiontr. 

10. The conditions set forth in the licence must be observed by tbe 
licence. 

11 Licences for collecting india-rnbber sball be granted by tlie 
District Forest Officer on payment of a fee of Us. 3 for each licence, and 
shall be in the following form : — 

Licence for cutting India-rubber. 

Fee, Its. 3. 

To 

liesident of 

I. Y^ou are hereby authorised to cut India-rubber witliin the Garo 

This license under Hills district for one year from the date of this 
Begulation I of 1882. licence. 

11. Y’^ou sliall offer all the rubber cut by you to the Deputy Com- 
missioner at Rs. 20 per mauud, and 3 ou shall not sell it to any other person 
without special orders. 

III. In case of breach of conditions of tins licence, tbe rubber cut 
by you will be forfeited, and you niil further bo liable to iLe penalties 
prescribed in section 3, Regulation I of 1HS2. 

IV. The Deputy Commissioner shall have power to cancel this licence 
should you cause any disturbance among tlie Garos, or for other politi- 

' cal reasons. 

The 18 • Deputy Commissioner. 

12. The conditions stated in the licence must be observed by the 
licencee. 

13. Persons infringing any provisions of these rules will render 
themselves liable to penalties prescribed in sections 3 and 5, Regulation 
1. of 1882. 

The Government of India has refused to pass tlie Bombay 
Abkary Act referred to in our last number, as entailing amongrat 
other provisions, forest departmental collection of the moliwa 
blossoms. 

Tin's is in consequence of tbe stron/^ opposition of tlie non- 
official members of the Bombay Council, and of the Bombay 
public generally. 


Mr. Baden-Poweir.s Manual of the Land Revenn© sj’stems, 
and Land Tenures of firitisli India, has been jiublisbed at tlie 
Office of the Superintendent of Government Printing. It has 
been very ably reviewed in the Pioneer as the first siicc^issful 
attempt to compare tbe land revenue systems of the different 
provinces of India. We hope to be able to say more about it in 
a future number. 
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One of the resnlts of Loi'd Ripon’s resolution to abolisli the 
interference of jnils with ])rivate industries, has been to throiv 
the trade ot Burmese wood-carving, which was a speciality in 
the jails of Rangoon and Moulmein, into private iiands, and in 
order that tliis industry may not be lost, the Chief Commis* 
sioner has taken it in hand, and h(»pes to eslablisii a Company 
of master carvers, who will cany it on. 


The following extracts from tlie Lientenant-Governor of 
Bengal’s Ilesolution on the reports of the Board of Revenue for 
1881-82, will be found interesting : — 

Since liis assumption of olTiee, the Lieutcnnnt Gurerijor has received 
♦n])plicJilions from capitalists for f^rants of waste huul in (lie Trans- 
Teostii tract of the JJarjoclin^ di-^trict, some of nliicli he has been 
compelled to refuse. His reasons for refusiiii; liave, in each case, been 
communicated to tli« applicants ; hut Mr. liivcrs Thompson thinks it 
desirable to explain hero what are the motives wliich guide him in dis- 
posing of applications for waste land in this portion of the Darjeeling 
district. Under recent orders the area of tlie Baling sub-division, as 
tlie most recently acquired portion of the Darjeeling distiict is called, 
lias been mapped out into three parts. One part h.is been reserved for 
tea cultivation ; tlie second part lias been allotted to native cultivation ; 
Government forests and cinchona reserves comprise the tliirdpart. In 
the interests of the general Indian public, the cinchona reserves cannot 
be eiictoachcd ujioii It is tlie policy of Government to supply to the 
people of this country a luuch-noeded febiifuge at a minimum price, 
which shall not be higher than the bare cost of piodintion. The area 
in the Darjeeling Hills, suited for the growth of cinchona, is limited; 
and It is believed that Government has occupied the whole of it. In the, 
general interests of the community, tlicrcfore, whatever may be the future 
policy as to the maintenance of this industry by Government or its 
translcr to private enterprise, no concessions can be made wliich would 
1 educe that area. 

Regarding the forest area it may ho truly said that the district with 
its vaTiiablc tea indu>try and growing population is already Mifferiug 

l eriously Irom tiie extent to which the lull-sides liave been denuded of 

trees Tlio fuliirc interests of the district, the gn.wing wants of the 
sanitaiiiim. and the requir«*menls of radvya^ cnliMpii^e tliroughoiit 
Itcngal iiiipeiMtively demand that the small forest area which remains 
should be c.irefully preserved. 


Sulphur Fumigation as a ruKVicNTiTivK of Jungle Fevers. 
— Our runder^s mteutiou is directed to .*i notice in Niituro on 
llic 20tli September, page 544, about M. d'Abbadie’s discovery 
that sulplmr fumigation is a proveiititive lor imirsli fevers. 
His paper was read in lltc Acadeniie Francaiso, and the leason 
for the good effects of sul|>hur fumigation is very obvious, the 
malarious germs being destroyed by sulphur dioxide. The prin- 
cipal difficulty lies in the application ot the discovery, but only 
a small quantity of sulphur dioxide should be present in dwellings, 
enough to destroy the miasma without injuring the lungs of the 
occupants. For open air use, a small bottle containing Sodium 
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thiosulphate, commonly known to pliotograpliers as hyposnl- 
phide of soda, dissolved in 20 times its volume of water, and 
mixed with one volume of strong sulphuric acid, may be used 
like a bottle of smelling salts. This evolves sulphur dioxide, 
the escape of which should be regulated by a strong cork. 

H. Warth. 

The following extract from the Pioneer, also refers to the 
same subjects : — 

At a recent meeting of the Paris Academy M. d’Ab- 
badie made some interesting remarks on the elHcacy of sulphur 
as a preservative against marsh fevers. He stated that the 
elephant hunters from plateaux, with comparatively cool 
climates, brave the hottest and most deleterious Ethiopian 
regions with impunity, which tliey attribute to their habit of 
daily fumigation of the naked body with sulphur. Also some 
of tbe sulphur mines of Sicily are situated at a low level, 
where intermittent fever prevails ; while the population of the 
neighbouring villages is attacked by fever in the proportion of 
90 per cent, the workmen in the sulphur mines suffer very 
much less— not more than 8 or 9 per cent, being attacked. 
Again, on the west side of the marsljy and fever-invested plain 
of Catania is a sulphur mine, with a colony of healthy work- 
men living about the mine, who seem to be ))reserved from the 
fever by tbe sulphurous emanations; whilst a little beyond, at 
a hiffher lever, is a village some time ago abandoned on account 
of marsh fever. The above facts would certainly encourage our 
Indian authorities to make experiments with sulphur in some 
of the fever-strikeu districts of India, — say, for example, in the 
deadly Terai. 
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1. — Gazettb op India. — 

No. 859 — The Sri Kovemher 1882. — Messrs. F. d'A, 
Vincent and F. D. M. Hooper, AasUtant Conaervators 
of Forests of the Ist Grade in the Punjab and the Cen- 
tral Provinces respectively, are transferred to Madras. 

No. 890F. — The 20th November 1882. — Consequent on the 
reorganisation of the superior staff of the Forest Depart- 
ment under the Government of India, the following 
appointments, promotions, and transfers are made, with 
effect from the 3rd September 1882. 

To he Conservators of Forests of ihe Ifi^ Grade* 
Lieutenant-Colonel W. J. Seaton ^ M.S.C. 

Mr. W. Schlich^ Ph. D 
Major J. C. Doveton^ M.S C. 

To he Conservators of Forests of the 2nd Grade. 

Mr. G. Greig. 

Captain E. S. Wood* 

Mr B. Eihhentrop, 

To he Conservators of Forests of the Sri Grade. 

Major F. Baileg, K. E. 

Major 0 J. vanSomeren., M. N. I. 

Mr. A. T. Drysdale. 

Mr. 0 . Mann. 

Mr. Schlich will continue to oflBciate as Inspector- General of 
Forests to the Government of India during the absence on special 
duty of Mr. Brandis^ or until further orders. 

Mr. Greig nwd Captain ITooi will officiate in the Ist Grade of 
Conservators of Forests until further orders. 

Major Bailey and Major vanSomeren will officiate in the 2nd 
Grade of Conservators of Forests until further orders. 

Mr. J. 8. Gamble^ M.A , Deputy Conservator of Forests in 
Bengal, and Mr. H. C. Hill, Deputy Conservator of Forests in 
British Burma, will continue to officiate as ConservutorB of Lorests 
of the 3rd Grade until further orders. 

To he Deputy Conservators of the \st Grade. 

Mr, H. Leeds, Punjab. 

Colonel 0. Batchelor 3rd B. E L. C. Punjab. 

W. Stenhouse, late 32wi M.N I , Punjab. 
Lieutennnt-Colonel Mr. I. E. O'Callaghan, Nortb-Westeru 
Provinces and Oudh. 

Mr. A. L. Home, Assistant Comptroller General (Forests). 
Lieutenant-Colonel H. C. T Jarrett, V.C., B.8.C , Central 
Provinces. 

Mr. M. J* Slj/m, British Burma. 
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J/r. Q, W. St reft ell, Benfral. 

Ulr. B. H. E. Thompaon, Central Provinces. 

Mr. Home will continue to be Assistant Comptroller General 
(Forests) until further orders. 

'lo he Deputy Conservators of the Grade, 

Mr. C. Bagshawe, Ilvderabad Assigned Districts. 

Mr. I Macpherson (on leave). 

Mr. F, B. Dickinson^ Coor*;. 

Mr. D. E. Hutchins, Mysore. 

To he Assistant Conservators of Forests of the ^rd Grade, 

Mr. O. F. Taylor, Central Provinces. 

Mr. A. Weston, Britisii Burma. 

To he Director of the Forest School, Dehra Dun. 

Majo^ F. Bailey, B. E. 

To he Deputy Director of the Forest School. 

Mr. W. B. Fisher, B.A. 

To he Frofessor of Natural Sciences at the Forest School. 

Mr. R. S. F. Warth, D. S. N. 

To he Superintendent of Forest Surveys. 

Major F. Bailey, B.E. (in addition to bis other duties). 

To he Deputy Superintendent of Forest Surveys. 

Mr, W. 11. Beynolds. 

To he Superintendent of Working Flans. 

Mr. E. E. Fernandez. 

Mr. O. Bagshawe, Deputy Conservator of Forests, and Mr. 
E F. Litchfcld, Assistant Conservator of Forests, are transferred 
from the Besiduary List to tlie North-Western Provinces and 
Oiidh List Mr. Bagshawe will join in the North-Western Pro- 
vinces on the cornpleiiou of the special work ou which he is now 
employed in Benir. 

Mr. I. Macpherson, Deputy Conservator of Forests, at present 
on leave, is transferred from the Kesiduary List to the Central 
Province.^, Borar List. 

Mr. D. E. Hutchins, Deputy Conservator of Forests, is trans- 
ferred from the Besiduary List to the Bengal- Assam List, but 
will continue to be employed in Mysore until further orders. 

Mr. W. E D'Arcy, Assistant • Conservator of Forest, is trans- 
ferred from Berar lo the Punjab. Mr D' Arcy will join in the 
Punjab on the return from leave of Mr. A. Stewart, Assistant 
Conservator of Forests in Berar 

Mr. A. Smythies, B.A,, Assistant Conservator of Forests, at 
present on leave, is transferred from the North-Western Provinces 
to the Punjab. 

Mr. J. C Murray, Sub- Assistant Conservator of Forests, and 
Officiating Assistant Conservator of Forests of the 3rd Grade, is 
transferred from the North-Western Provinces to British Burma. 

2.— Calcutta Gazette. — 

The 16/A October 1882.— Afr. F. B. Manson, Assistant Con- 
servator of Forests, Kurseong Division, is allowed pri- 
vilege leave for six weeks, with effect from the X7tk 
instant. 
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The 28tt October 1882. — Mr. A. E. Grant, Deputy Oonser- 
vatop of Forests, is transferred from the charge of the 
Falamow Forest Division to that of the Julpigoree Forest 
Division. 

Mr. B. L, Heinifff Officiating Assistant Oonserrator of 
Forests, Julpigoree Division, is transferred to the 
Palamow Forest Division, and >vili hold charge of the 
Hazareebagh Forest Division in addition to his duties. 

Mr. 0, A* O. Lillutgston, Assistant Conservator of 
Forests, at present attached to the Daxjeeling Division, 
is transferred to the office of the Conservator of Forests, 
Bengal, to which he will be attached for employment in 
the Chota Nagpore forests or elsewhere. 

The 13/ A Novemher 1882. — Mr. H. H. Davis, Deputy Con- 
servator of Forests, Orissa Forest Examination, reported 
his return to duty on the 6th instant, from which date he 
is appointed to the charge of the Orissa Forest 
Division. 

The 2Ut November 1882.— Baftoo flree Dhur Chuckerbutty , 
Forest Banger in the Buxa Division, is appointed to 
have temporary charge of the Julpigoree Forest Division, 
with effect from the date on which Mr. B. L, Heinig^ 
Officiating Assistant Conservator of Forests, made over 
charge, and until relieved by Mr. A. B. Grant, Deputy 
Conservator, or until further orders. 


3.— Gazette of North-West Provinces and Oudh— 

No. 702.— TAc 2l«/ October 1882.— The untaken portion, 
viz., 21 days, of the three months* examination leave grant- 
ed to Mr. J. O. Murray, Officiating Assistant Conservator 
of Forests, attached to the Tons Division of the School 
Circle, by Notification No. 619, dated 26th July 1882, is 
hereby cancelled. 

No. 749. The 11/^ November 1882. — Mr. J. M. Braidwood, 

Officiating Deputy Conservator of Forests, Naim Tal 
Division, to be in charge of the Ranikhct Division, in 
addition to his other duties, until further orders. 

No. 760.— ilfr. J. B. Bryant, Aesistant Conservator of 
Forests, Eanikhet Division, to be m charge of the Garh- 
wal Division during the absence, on leave, of Mr. U. 
Oreig» 

"Wn 1717 — 23rf^ September 1882.— Under clause (c^ 
J.”. . AcrVII o'fiers th. Oolleeu,, of Pilibbi. 
to be a Forest Settlement OEScer for the purpose of 
enquiring into and determining the existence, nature, 
and extent of rights to forest produce alleged to be pos- 
,;JsS by persons in Purgunnahs Pilibbit and Puranpur ; 
and for tL purpose of deciding what lands may be 
classed as reserved or protected forests under section 8* 
of the said Act. 
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4.— PiTFJAB Gazette. — 

No. 407. — The \%th September 1882. — Mr, F, 0. lemarchand^ 
Assistant Conservator of Forests, Lahore Division, has 
obtained privilege leave of absence for t\90 months and 
ten days, under section 73 of the Civil Leave Code, with 
effect from the forenoon of the 5th September 1882. 

No. 408, — Mr, 0, 8 . Carr, Assistant Conservator of Forests, 
8rd Grade, is appointed to the charge of the Lahore 
Division, during the absence, on leave, of Mr, Lemarchand, 

6. — Centbal Pbovinces Gazette. — 

No. 8667. — The 25th September 1882. — Under section 19 
of Act YIl of 1878, the Chief Commissioner is pleased 
to declare that the area of mouzah Januna in the Warora 
tahsil of the Chanda district, which is bounded on all 
sides by the Government reserved forest of Moharli in 
that district, shall be deemed to be a reserved forest from 
the 1st November next. 

No. 8703 — The 29/A September 1882. — The Chief Com- 
missioner is pleased to appoint Mr. E. D. M. Hooper, 
Assistant Conservator of Forests, Ist Grade, to officiate as 
a Deputy Conservator of the 2nd Grade, with effect from 
the 6th July last, vice Mr, Whittall, Deputy Conservator, 
proceeded on furlough. 

No. Zm.—The 7th October 1882.— Mr. W. P. Thomas, 
Assistant Conservator of Forests, reported his arrival at 
Bombay on the 22nd ultimo, on return from the leave 
granted him by Notification No. 2611 of 16th July 1880. 

Mr. W. P. Thomas is attached to the Direction Division 
which he joined on the forenoon of the 25th ultimo. 

No. 3904. — The \idh October 1882. — Mr. H. Moore, Assis- 
tant Conservator of Forests, availed himself on the fore- 
noon of the fifth current, of the leave granted him by 
Notification No. 3810 of that date. 

6. — Bbitish Burma Gazette. — 

No. 77,— The 7th September 1882,— Under the provisions 
of section 136 of the Civil Leave Code, privilege leave 
for three months is granted to Mr. A, Weston, Officiat- 
ing Assistant Conservator of forests, with effect from 
the 16th September 1882. 

No. 78.— The 7th September 1882.— ^r. A. Weston, Of^ciat^ 
ing Assistant Conservator of Forests, made over, and 
Mr. T. A. JTauawell, Assistant Conservator of Forests, 
assumed, charge of the Sbwaygyin Forest Division on 
the 12th June 1882. 

Buies Belating to Faaminations in Burmese, 

Officers reauired to qualify in the Burmese language are divided for the 
pui^fie of these rules into four classes, as follows 
Class 1 . — Offioers of the Commission. 
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Class II. — Non-Burman Myo-Okes, ARRintant Superintendents of Police^ 
AsBistaiit Conservators of Forests, Superintendents of Jails, and Civil 
Surgeons. 

Class, III. — Non-Barman Inspectors of Police, Jailors in receipt of 
Rs. 100 per mensem and upwards, Medical Assistants in immediate charge 
of jails and dispensaries, and Sub-Assistant Conseivators of Forests. 

Class IV. — Non-Burman officers of the Edmiuional Department. 

An officer belonging to Class II will nut receive any grade promotion 
until he has passed in the Burmese language by the lower standard. 

An officer belonging to Class 111 will receive no grade promotion, 
and will obtain no increment of pay until he has passed in the Barman 
language by the Elementary Standard, and on failure to pass the examiua. 
tion within two years of appointment he will be liable to forleit his appoint 
ment. 

No. 80. — The \2th October 1882. — Mr, H. 0, Hill, Officiat 
ing Conservator of Forests, Tenasserim circle, is ap- 
pointed to special duty in the office of the Conservator 
of Forest, Pegu circle, with effect from the date on which 
he may make over charge of the Tenasserim Forest Circle 
to Mr. Popert. 

No. Sl.^The 12th October 1882. — Mr, E. P. Popert^ 
Deputy Conservator of Forests, is appointed, on bis arrival 
from furlough, to the temporary charge of the Tenasserim 
Forest Circle. 

No. 82. — The 12ih October 1882. — Mr. A. Weston^ Officiat- 
ing Assistant Conservator of Forests, availed himself of 
the privilege leave granted to him in this Department 
Notification No. 77, dated the 7th September 1882, ou 
the 16th September. 

jjo. 83. — The 9th October 1882 — Mr, F. W. Thellusson^ 
Assistant Conservator of Forests, let Grade, reported 
his return to duty from the leave granted to him in this 
Department Notification No. 66, dated the 26th June 
1882, on the forenoon of the 23rd September 1882. 

No. 84s. — Mr. F. W. Thellusson, Assistant Conservator of 
Forests, 1st Grade, is placed on special duty in the 
Hanthawaddy District, with effect from 23rd September 
1882. 

7. — Assam Gazette- 

No. 258. The 30/A September 1882.— Privilege leave of ab- 

sence for six weeks, under section 186, Chapter X of the 
Civil Leave Code, is granted to Mr. T. J. Campbell, Sub- 
Assistant Conservator of Forests, Assam, with effect from 
the 16th September 1682. 

No. 259.— During the absence of Mr. T. J. Campbell on 
leave, Mr. F. S. Barker, Assistant Conservator of Forests, 
will remain in charge of the Darrang and Nowgong 
Forest Division. 

No. 268.— TAe 9ih October 1882.— Ifr. T. J. Campbell, Sub- 
Assistant Conservator of Forests, Assam, availed himself 
of the six weeks* privilege leave granted to him m 
Notification No. 258, dated the 28th September 1882, on 
the afternoon of the 16th September 1882* 
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BXTBAOTS FROM OFFICIAL GAZETTES. 


8. — Bombay Gazette— 

The 2^th September 1882.— Ifr. W. O. Betham^ District 
Porest OfiBcer, Khandesb, and Mr. R, T, Ommanney^ O.S^ 
Porest Settlement Officer, Ehandesh, re^ectivelj delivered 
over and received charge of the Khandesh District 
Porest Office on the 18th instant, after office hours. 

The 2^th September 1882. — Mesere H. T. Ommanney, C.S.^ 
Assistant Collector and Porest Settlement Officer, 
Khandesh, and G. M. Ityan^ Assistant Conservator of 
Forests, respectively delivered over and received charge of 
the Khandesh District Forest Office on the 22nd instant, 
before office hours. 

The 1th October 1882. — Messrs O. St. P. L Gibson^ Deputy 
Conservator of Forests, Belgaum, and J. F. Fleet Acting 
Collector of Belgaum, respectively delivered over and 
received charge of the Belgaum Porest Division on the 
28th September 1882, after office hours. 

The 10/A October 1882. — Mr. O. L. Qibsoriy Deputy Conser- 
vator of Forests, Belgaum, who was in charge of the Dis- 
trict Forest Office of Eatnagiri, Kolaba, from the 22nd 
May 1882, delivered over charge of that office to Mr. 
M. Ryan, Acting Assistant Conservator of Forests, at 
Belgaum, on the 21st September 1882, before office 
hours. 

ilfr. J. F. Fleet, Pirst Assistant Collector of Belgaum, 
and Mr. G, A. Right, Assistant Conservator of Forests, 
respectively delivered over and received charge of the 
Belgaum Forest Division on the 2ud October 1882, before 
office hours. 

The 20/A October 1882. — Mr. O. A. Right, District Forest 
Officer, Belgaum, and Mr. B. Ryan, Acting Assistant 
Conservator of Forests, respectively delivered over and 
received charge of the Belgaum Forest Division on the 
16th October 1882, before office hours. 

9. — Madras Gazette — 

The 14/A October 1882. — Mr. W, Carroll, Sub- Assistant 
Conservator, in charge of South Canara Division, 
has been granted privilege leave of absence for two 
months, under section 136 of the Civil Leave Code, from 
the 8th instant. 

T, Narayanasavomy Nayudu^ Assistant Superintendent, 
Ohinchona Plantations, Dodabetta, has been granted 
privilege leave of absence for fifteen days, under section 
J36 of the Civil Leave Code, from the date of availing 

' himself of the same. 

No. 201. — The 2Qih October 1882. — Mr, E. H. Boileau 
Deputy Conservator of Forests, Godavari Division, 
privilege leave for three months, under section 136, 
Chapter X, of the Civil Leave Code, 5th Edition. 

The 27th October 1882.— Privilege leave of absence granted 
to Madurandyagum Pillai Porest Hanger in charge of 
Satyamangalam Range, in page 896, Fart 11^ Fort 
8t. Qemye Gazette, dated the 8th August 1882, has 
been &tended for fifteen days from the 24ith ultimo. 



ERBATUSf. 

Vol. VIII, page 229, line 20, for speed lead space. 
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{Continued,) 

General Remarks. 

It will be apparent from the foregoing considerations that a 
mixed crop, which consists of trees of one and the same age, must^ 
in most cases, become gradually either more or less pure, or 
differentiated into groups, each composed more or less exclu- 
sively of a single species. This species may be the one most 
suited to the given soil and locality ; but it is not necessarily 
that one, and provided that both those main factors of produc- 
tion are sufficiently favorable for its prosperous growth, it ip 
essentially that species which is the most tenacious and exclusive 
of the crop. Its tenacity will depend on the resistance it 
offers to the causes of injury described under Condition III, 
on its ability to live under shade, on its greater longevity, on 
the depth to which its roots penetrate, and on the greater 
facility with which it grows up again from the stool and 
throws up root-suckers ; its exclusiveness will be due to the 
greater suitability of the sod, subsoil and locality for its 
growth, to the greater density and more favourable shape 
of its crown, to its capability of pushing up through the 
crowns of other species, to its greater rapidity of growth, to 
its superior stature, to the greater facility with which it shoots 
up ao'ain from the stool and throws up root-suckers, to the 
longer duration of ite foliage and the season at which this 13 shed 
or renewed, and to the invasive spread of ite roots or under- 
ground stems. The conclusion to bo drawn IB obvious. If our 
object is to raise mixed crops, we know that, as a general 
rule, we oanuot secure a favorable and permanent mixture by 
having them of uniform ages throughout. fLo 

For further observations connected with this ■“^jeot the 
student is referred to the general remarks under the Fourth 
Gase# 

Example* of tla Third Pose. 

Instances of this Case are furnished by “>‘“7 
and sissoo forests, mixed tamarisk and babul foreste, TOpses 
in which no standards are left, &c. Artificially raised foreaU 
coming under this head are very rare in India. 
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Section IV.— Fourth Case. — Mixed crop composed of indU 
viduals of all ages. 

We have already seen that in a mixed crop consisting of 
trees of one and tlie same age^ the consideration of tlie cir- 
cumstances which decide the straggle for existence is extremely 
complicated, and that none of them can be examined apart 
without having to take into account the effects of some other or 
others. Under this head we have one more cause of compli- 
cation, the existence of various ages. This circumstance 
influences more or less the working of nearly all the rest. 
Tlie best plan is, therefore, it seems to me, to repeat all the 
lieadings of the Third Case, and consider under each what 
qualifying effect the difference, of ages produces. Before 
proceeding to do so, 1 may say once for all that where no 
qualification is made, whatever has been said under that Case 
bolds absolutely true also in the present one. 

I. Innate vigour. — ^The comparative innate vigour of a 
plant will depend to a very great extent on its age. The 
natural sal seedling makes little head in the forest until its 
gradually increasing vigour enables it to make a sudden start 
when it is several years old ; whereas its companions, the 
TetrantieraSy push up rapidly soon after they germinate. In the 
same way the two or three-year-old Finns excelsa will grow up 
as vigorously as a deodar several years older. In many forests 
of the Central Provinces teak will remain only about a foot 
or two high until it is about twelve years old, when it will at 
once make a rapid start upwards. And so at a later age the 
vigour of one species will diminish earlier than that of another. 
In other and more general terms, the innate vigour of a tree 
will depend very much on its age, and greater age will not 
always be an advantage in the struggle for existence. 

II. Greater suitability of soil and suBSoiL.-r-For one and 
the same species the unsuitability of a soil or subsoil increases 
with advancing age. Hence in the case of a soil that is well 
suited to only one of two species growing on it, the other may 
have a start of several years, and yet be ultimately overtaken 
and outstripped by the first. Here also read the remarks 
under Condition II of the Second Case. 

III. Death, disease, unhealthy state, or retardation 
OF growth brought on by causes extraneous to the forest, 

VIZ. : — 

{a.) Attach of insects and other animals . — The presence of 
old and decaying trees will cause a multiplication of insects, 
which may also injure to a Jess or greater extent the younger 

trees, and also individuals of other species. On the other hand, 
young seedlings of shade-bearing species will be protected 
against the ravages of deer, cattle, &c., if they spring up in the 
midst of a dense older growth of other species not touched by 
those animals. 
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^ As regards man, tlie presence of trees of different a^es and 
different species is often a guarantee that the timber-dealer will, 
because they do not suit his purpose for one reason or another, 
spare many individuals of each species, which will then survive 
long enough to become the parents of a younger generation. 
The most casual visit paid to forests containing teak, sal and 
deodar, the most valuable of our Indian trees, will prove 
this. 

(6.) Altacks of parasitic and epiphytic plants , — There is no- 
thing new to add here after what has been said under the same 
bead under the Third Case. 

(c,) Damage caused by climatic influences , — Against frost, 
drought, and sunstroke the* shelter of older trees of hardy 
species is often indispensable, and is always useful, to the per- 
manence of other species that are delicate in their youth. 
In the torrid valleys and plains of Rajputana, nearly every 
nim tree springs up out of a Euphorbia bush ; and, similarly 
ill the Dehra Dun, nearly every tea bush has one or more toon 
plants growing up through it, so that a tea garden left to itself 
w^ould soon degenerate into a pure toon grove. In the Changa 
Manga Plantation mulberry has possessed itself of the ground 
under the original sissoo. In creating a new forest where 
there has been none recently, it is often found necessary to 
raise at first a crop of a hardy species, under the shelter of 
which more valuable, but less hardy, species are afterwards 
introduced. 

(d.) Damage caused by flre.^A crop consisting of trees of 
various species and different ages forms, as a rule, a denser 
growth and leaf- canopy than any other, and is hence exposed 
to less risk from fire. 

(e.) /Yoods.— For the same reason a mixed forest of trees of 
different ages will generally offer more resistance to the 
violence of a flood. 

if) Injuries caused by felling y conversion^ and export opera^ 
tions , — As a rule it is the older trees that are felled. Hence 
there is seldom, if ever, any danger that the timber-dealer will 
make a clean sweep of an entire crop. The younger individuals 
left, consisting for the most part of seedlings, saplings or every 
small poles, will in most cases successfully resist all such 
injuries. , . , 

(g). Climbers.— There is no addition to make to what has 
been said under the Tliird Case. 

IV. Density of the leaf-canopy ; relative density and 

SHAPE OF CROWN, AND RELATIVE CAPABILITY OF PERSISTING UNDER 
OR PUSHING UP THROUGH COVER. — All tliat can be said bei^ has 
already been anticipated under the same Condition of tbe^urd 
Case. 1 may, however, make a single additional remark. Whett 
a treeattains maturity, t.e., reaches the point beyond wuich H 
begins to denliue, the twigs and branohlets that develop every year 
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become fewer and weaker^ especially in the tipper part of the 
crown^ where the branches gradually lose their vigour and, in 
some instances, die off. Meanwhile the lower branches oou«> 
tiuue to lengthen. The result is that the crown assumes year 
by year a rounded or flattened shape at the summit, and the 
foliage becomes everywhere increasingly spare. 

V. Relative longevity.— Y ounger individuals of some 
otherwise favorably circumstanced species may outlive trees of 
other kinds possessing greater longevity, thus enabling that 
species to maintain itself permanently in the crop in spite of 
inferiority in this respect. 

IV. Relative rapidity of growth. — As said before, some 
species have their period of rapid growth early in life ; others 
later. Hence young individuals of the former class may out- 
strip older trees of the latter class, and prevail in the end. But, 
on the other hand, these latter may be old enough to have 
entered upon their phase of rapid growth, and thus maintain 
the start they originally have in spite of disadvantages in other 
respects. As the relative ages of the trees of the several 
component species generally vary from point to point, the one 
result may follow ns often as the other, thus guaranteeing the 
permanence, although in very different proportions, of all the 
species in question. 

VII. Relative maximum height attainable,— Age can 
obviously exercise no influence on this Condition. 

VIII. Relative suitability op climate. — As under this 
Condition 1 have considered only the influence climate exercises 
on the general growth of one species taken in its entirety as 
compared with the similar influence it exercises on another, the 
question of age does not in any way affect the remarks already 
made under this liead under the Third Cnee. 

IX. Seeding. — Under the Third Case this Condition was 
considered under six subheads, wiiich were denoted by means of 
successive letters of the alphabet. Here we are obviously 
concerned only with subheads (a), (i) and (c), viz.y the relative 
abundance and frequency of seeding, and the relative vitality 
of the seed. 

(a). Relative abundance . — A tree becomes fertile long before 
it has attained its full size and spread of crown, and remains 
80 up to the moment of its natural death. With the majority 
of our species, the quantity of seed produced increases with 
the age of the tree until decline sets in, when it gradually 
dimiuishes as the crown contracts and becomes more and more 
spare from year to year. From this age onwards the fruitful- 
ness of the tree generally diminishes rapidly. With individuals 
of different ages and species mixed indiscriminately in the 
crop, at every point will be found a tree of one species or 
another in more or less full bearing, so that every species will 
l^e represented by some individuals at least which con 
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'perpetnate it in the crop, thns guaranteeing a permanent mixture 
of some at leasts if not all, of those speoies* 

(b^) Relative frequency^ — In the case of tlioee species which 
seed in a general manner only after an interval of two or more 
years, it is not uncommon to find some individuals here and 
there seed during that interval. Thus VendrocalamuB Btrictus 
fiowers spor^icaily every year. Again, in Nimar, in tlie 
Central Provinces, Hardwickia hinata flowered gregariouslv in 
1873, not at all in 1874- and 1875, sporadically in 1876, *aud 
again gregariously in 1877. As a rule, the individuals that 
flower thus sporadically are among those which possess tlie 
least vital energy (this seems especially to be the case with 
Dendrocalamua Btrictus^. Such individuals are generally the 
older ones. Hence it is an advantage for a species, which seeds 
only at long intervals, to be represented by at least a few old 
trees, which extraneous circumstances do not prevent from 
flowering and bearing fruit. 

(c). Relative vitality oj the seed. — As a rule old or very 
young trees produce seed, the vitality of which is more easily 
destroyed than that of seeds furnished by vigorous trees of 
middle age. Hence a species may be weak in numbers, and yet 
comparatively strong enough, from being represented chiefly 
by individuals of middle age, to be able to perpetuate itself. 

X. Relative facility of growing up again from the 
8TOOL. — All trees that are able to grow up again from the stool 
lose this faculty after a certain age, varying with the species, has 
been reached. During the first years this faculty is slight, then 
increases rapidly, remains stationary for a few years, and, lastly, 
gradually diminishes. Hence where clearings or fellings on an 
extensive scale are made, the next crop may consist of species 
which are not necessarily the most fitted for the struggle for 
existence ; those most fitted for this struggle may be represented 
chiefly by old trees past their coppicing age, while the rest have 
also numerous young individuals in the original crop felled. 

XI. Relative facility of throwing up root -suckers — Tlie 
faculty of throwing up root-suckers is at first nilf then in^ 
creases with the spread of the roots until the tree begins to 
decline, when the principal roots themselves gradually weaken 
and die off at their extremities. 

XII. Relative duration of foliage, and season of its 
fall and renewal. — It is a general rule that within the same 
species very young individuals retain their foliage longest, and 
old ones for the shortest time; and that, if by any cause the 
foliage of ^the season is destroyed, the young (not always, how- 
over, tlie very youngest, dnce they are poor in dormant buds) 
individuals renew it earliest. 

XIII. Gradient. — As the effect of gradient is rapid and 
effective drainage, it follows that on naturally dry slopes plants 
of a certain age and strength are more secure against fatal 
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injuries than very young ones with short and superficial 
roots. 

XIV. Rrlativb depth lo which this roots fenbtratb. — 
The only effect that age has on this Condition is, that up to n 
certain period in the life of a tree the length of tiie roots is 
proportionate to its age. 

XV. Rblativb quantity and spread of the roots (includ- 
ing the rhizome).— -The quantity and spread of the roots in- 
creases progressively with age until decline sets in. 

XVI. A CLIMBING habit. — It is only after the first few years, 
when the young plant is thoroughly established, that a climber 
begins to nutate or throw up shoots which develop tendrils. 
Once this period is reached, age has no further effect as fur as 
the climbing habit is concerned. 

XVII. An arboreal habit. — This is a new Condition. An 
arboreal habit necessarily supposes the existence of different 
ages. Plants possessed of this habit are either (i) parasitic, 
like Cuacuta^ i^iugi, &c. ; or (iij only partially parasitic, like 
Vismm^ Loranthua^ &c. ; or (iii) purely epiphytic, like some 
figs, AraliacecB, &c. 

Parasites and epiphytes generally have already been taken 
account of under Condition III (6 j as injurious “causes extra- 
neous to the forest.’^ In this place we have to deal with only 
such plants as form an integral portion of the forest, and have 
to struggle against others for a place in it. Under this 
category come only some of the species falling under class (iii). 

In the case of trees with an arboreal habit, which, like the 
figs, become terrestrial as soon as their roots reach the ground, 
the epiphyte is bound to prevail over its temporary host', the 
stem of which is gradually strangled by, and in the majority 
of instances englobed within, the mass of roots thrown down 
by the latter. 

The epiphytic Araliacea^ nearly always also of climbing 
habit, do not, as far as I know, kill their hosts, but only 
weaken and deform them, iu very much the same way as 
climbers do. 

Readera of theae Notea are reqneated kindly to aupplement the 
preceding very incomplete remarka with the reaulta of their 
own varied experience. 

General Remarka, 

From what precedes it will have been gathered that a mixture 
of different ages is favorable to the maiuteuance of a mixture 
of species. We have already seen that uniformity of age 
throughout a mixed crop tends to reduce the number of species, 
and, iu most cases, to give an easy preponderance to a 
single one, the most tenacious and exclusive of the original 
mixture. So that the converse is also true, vie., that difference 
ff ages always promotes a mixture of speoiesi and is often an 
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indispensable condition for growing a mixed crop ; it gives a 
certain chance of existence to species which would otherwise 
be driven out by their more tenacious and exclusive compa- 
nions. It requires only a cursory examination of a sal forest 
to convince oneself of the truth of this proposition. Where 
the trees are all of a more or less uniform height, and, there- 
fore, presumably of about the same age, they are almost 
exclusively sal ; whereas, where ages vary, many other species 
will be found associated with the sal, tlie relative proportion of 
those species generally increasing with the difference of ages. 
There can be no doubt that the pure character of the exten- 
sive teak copses of the Central Provinces, Berar, and Bombay 
are, in a great measure, due to a certain degree of uniformity 
of ages ; it will generally be found that the purest of these 
copses are those in which the trees are pretty nearly of one 
and the same height. 

Examples of the Fourth Case. 

Instances of the Fourth Case are to be found everywhere in 
India. As some of the more important 1 may point to the 
majority of our teak and oak forests, to a great many sal and 
deodar forests, to our evergreen forests, &c. 

Section V. — Summary reasons why certain species are gregari^^ 
OHS and others sporadic; and why some of these latter may^ 
under special circumstances y become gregarious. 

From the considerations developed in the preceding sections, 
it will have been observed that a gregarious species is one which 
overcomes all others in the struggle for existence, and thus 
‘‘ has a tendency to form more or less extended masses of pure 
forest” {vide definition, p. 4). Such are sal, sissu, babul, the 
tamarisks, Boswellian khair, Mesua fejreay Finns longifolmy 
&c. A study of the habits and requirements of these species 
will clearly explain why they are gregarious. By way of 
example for the student, I will select some of tb^se species, and 
briefly give the characters which combine to render them gre- 
garious. To enter into and discuss these characters in a full 
manner would carry me beyond the limits laid down for Book 

II of our Manual. , i -i i 

This tree disappears the moment it reaches soil, the 
drainage of which is impeded. Its grogariousness is due to a 
great number of causes, some of which alone would be sufficient 
to give it ail easy predominance over all other species in the 
soils whicb alone it affects. These causes are— 

(a.) Perfect suitability of the soil which it pnerally 
occupies, so that, as a rule, it either flourishes in all 
its vigour or is completely absent. u r 

(6.) Its nearly general immunity from the teeth of 
cattle. 

(c). Its comparative freedom from parasites. 



372 NOTES FOB A MAmTAL OF INDIAN STLVlODLTURft 


{d). Its comparative! j easjr recovery from injaries caused 
by timber operations^ 

(c). Its greater density of crown as compared with most 
of its associates of the same stature as itself. 

(/). Its ability to form by itself a complete leaf-oanopy. 

{g). The ability of its youn^ plants to persist under and 
push up through fairly deuse cover, this latter 
faculty being considerably strengthened by their 
long, narr6w crown. 

(Ji). Its great longevity, exceeding that of nearly all its 
companions. 

(i) . Its relatively great rapidity of growth, after a 

certain age has been reached, right up to its attain* 
ing its full height. 

(j) . Its loftier stature as compared with nearly all its 

companions. 

(A;). Its comparatively great resistance to extreme tem- 
peratures, provided the rainfall and the relative 
humidity of the atmosphere are high enough, with- 
out the latter being sufficiently so to cause damp 
frosts. 

(Z). Its ability to grow almost equally well on all aspects 
within nearly* the whole vertical range of its dis- 
tribution. 

(m) . Its profuse and all but annual seeding. 

(n) . The fall of its seed at the end of the season of forest 

fires, and at the beginning of the rains. 

(o) . The almost immediate germination of its seed. 

(p) . The great facility with which it grows up again from 

the stool. 

(q) . The persistence of its foliage during at least eleven 

months of the year. 

(r) . The great depth to wdiich its roots can penetrate, 

enabling it to flourish even where the topsoil is 
waterless or the wind violent, and to escape stran- 
gulation during its early years by tlie deep 
vivacious network of roots of other species, like 
the grasses, &c. 

(s) . Its winged seed, enabling it, in spite of its great 

weight, to be wafted away a considerable distonoe 
from the parent tree. 

(Z). The production of more than one flush of leaves every 
year. 

(u). The prompt appearance of a new flush of leaves, when 
the old foliage has been destroyed. 
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(t?)* The very remarkable facility with which a new leading;- 
shoot is formed on the death or disappearance of the 
oricrinal one. 

(te). The number of strong vivacious buds at tlie root- 
coil um of its seedling, often enablin^r this latter 
to survive the severest fires, frost, drought, &c. 

(«). The thick, sap-gorged bark, which protects the cam- 
bium and dormant buds from external injurious 
influences. 

(y). The great length of taproot developed by its seedling. 

Sissu.— This tree, as a gregarious species, is confined to the 
shingly and loose silty deposits in the beds and on the low and 
frequently flooded banka of Himalayan streams, where they 
debouch into the plains, spreading out over a great width and 
often branching into a number of shallow arms, which embrace 
between them islands of various sizes. The loose open soil, from 
being for a time flooded, occasionally dries down to a depth of 
as much as twenty feet, if not more. The gregariousness of the 
tree is, of course, due chiefly to the nature of the soil and 
situation in which it delights; but a number of other causes 
also contribute in their respective degrees to the same end. 
All these various causes may be thus summarized : — 

*(a). The exclusive character of the soil and locality which 
the sissu affects, khair, Zizyphus and a few other 
species being aloueable to grow there in appreciable 
numbers. 

(4). The general infrequency and but slightly injurious 
nature of forest fires in sissu forest. 

(cV The great resistance of the tree to floods. 

(d) . Its extremely easy recovery from injuries caused by 

the wood-cutter and timber-exporter. 

(e) . Its ability to bear a good deal of shade and form a 

dense thicket while young, 

(/). Its comparatively great longevity. 

(g). Its great early rapidity of growth. 

(A). Its ability to stand extreme temperatures, including 
the dampest frosts. 

(i). Its profuse annual, rarely biennial, seeding.^ 

(/.) The remarkably easy transportability of its seed by 
wind and water, long submergence being unable to 
destroy its vitality. 

• It wrould be very useful to know exactly the respective conditions under which 
khair aud sissu form pure and mixed forests. No d^^ubt some of the readers of these 
notes could supply the necessary information, for which they would deserve the best 
thanks of all Indian Foresters. Mr. Lowrie hns drawn my attention to the fact 
that in the Saharanpur forests sissu gradually disappears as the amount of soil 
increases, being replaced by khair. Thia is not entirely borne out by my observa- 
tions elsewhere. Nevertheless it is unquestionable that aissu reproduces itself 
chiefly, if not exclusively, on loose sandy silt, before the soil begins to consolidate 
itself and cover itself with grass, while khair generally comes in after a certain 
degree of eoneolidAtion hai taken place, and can, of course, reproduce itself on 
firm grassy land. 
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(A). Its extremely ready ^ermiuation. 

(/;. The great facility with which the tree grows up again 
irom the stool. 

(m) . Its remarkable tendency to produce extremely Rbun- 

dant suckers, and the extraordinary vitality of its 
roots. 

(n) . The persistence of its foliage almost throughout the 

year. 

(o) . The great depth to wliich the roots penetrate. 

Extremely early seeding. 

( 5 ). Its nearly general immunity from parasites. 

(r). The immunity its roots enjoy from the attacks both 
of white ants and rats. 

(«). The prompt appearance of a new flush, when the old 
leaves have been destroyed by any cause. 

Finns longifolia . — The Finns lonqifolia is a hill tree and 
flourishes in the poorest and driest soils, being able to attain its 
flnest dimensions even on loosely-cemented shingly formations 
several hundred feet thick. Individuals of it are found as low 
down as 1,5C0 feet, and fairly large patches of it are to be met 
with in the moist outer Himalayan belt, but it forms really 
large gregarious forests only in the intermediate and dry inner 
belts at elevations ranging from 8,000 to 5,500 feet. The 
reasons for this gregariousness may, in a general manuer, 
be briefly stated thus : — 

(u). The extreme dryness and poverty of the soil and sub- 
soil, which this pine delights in, and which most 
other trees avoid, and the immense continuous 
stretches of such soil to be met with at the altitudes 
which suit the tree. This is tlie chief determining 
cause of its gregariousness. 

(£). Its almost complete immunity from damage from the 
mouth of cattle, and from lopping for fodder, that 
great cause of fodder-yielding trees in the Hima- 
layas being kept down in the state of low bushes. 

(c) . Its greater longevity in comparison with the majority 

of its companions. 

(d) . The greater relative rapidity of its growth, and the 

superior vigour of its leadiug-slioot 

(e) . Its taller stature in comparison with that of its 

ordinary companions. 

(/)• The greater relative resistance of the young pine to 
frost and drought. 

ig). Profuse general seeding at short intervals, with fairly 
abundant seeding in intermediate years. 

(/i)« The small size of the pine seed, which enables it to be 
caught in the smallest crevices or hollows in the 
hill sides, contrary to what happens with acorns 
which roll or are washed down in numbers to the 
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bottoms of the valleys and ravines~the oaks, be it 
remembered, are the only trees among its usual 
companions that are at all able to compote with the 
pine in stature, wliile Pimis exceUat deodar, and the 
firs, which are equally large or larger trees, do 
not flourish except where the altitude becomes too 
great for Pinus longijolia to grow as an exclu- 
sive tree. 

(f). The greater relative vitality of the pine seed, and the 
small proportion of it eaten by animals as compared 
with acorns, which are frequently worm-eaten and 
are devoured in large quantities by bears, monkeys, 
&c. 


{k). 

(/). 

("*)• 

V«). 


{o). 


(j). Easy transport of the seed by wind and in con- 
sequence of the steep gradients affected by the 
pine. 

Tlie extremely ready germination of the seed. 

The ability of the tree to grow on the steepest gradients. 
The ability of the pine to form a more or less complete 
leaf-canopy during at least hall its youth. 

The unfavorable and even injurious uature of the 
humus which its decomposed needles jield, grass 
and many other herbaceous and even some woody 
plants being kept down or driven out from under 

the pine by it. , . , 1 1 i • 

Its extremely thick corky baik, which enables the pine 

to survive the severe annual fires. 

Atwqeususpendula.— This tvee denizen of the dry and 

arid tracts of Central India, where it forms dense, almost pure 
forests on the metamorpliic formations of the Aravah range 

and on the Viudhyan sandstones of Bundelkhand. Itgiegaii- 

ousuess is due to the following combined causes 

(a). Perfect suitablity of the soil and subsoil and the 
climate, which admit of only a very poor arborescent 

Relati'vely slight injury suffered from forest fires 
owing^ to its low, dense, spreading interlacing 
crowns, which permit of no undergrowth ; and com- 
paratively easy recovery from injury thus suslaiiied. 
Extmordiiiary power of recovery from injuries caused 
by the wood-eutter and cattle. 

Marked tendency to join and interlace crowns. 

Greater longevity than that enjoyed by the majority of 

« .Wued by .f c»m. 

Gwriliv. ntpidity or Rr.»lb 
ritor . corloin -e* I'"* 

stool-shooto aliHOsl from then very fust jeai. 


(fc). 


(c). 

id). 

(e). 

(/). 

< 9 )- 
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(A). Markedly greater relative resiatance to aevere frost and 
fierce beat as compared with most of its companions 
except kliair. 

(*) Profuse annual seeding. 

(^*). Easy transport of its small and winged fruit. 

(A). Singularly greater relative power of coppicing. 

(/). Persistence of foliage during ten montlis of the year, 
while its companions are leafless for several mouths, 
(m). Ability to grow on the steepest slopes. 

(w). Relatively strong development of roots. 

Bosicellia thurifera. — This tree is spread over the whole 
region of Central India. It grows gregariously as an upper 
crop on the dry trap and sandstone hills there, but forms an 
entirely pure forest where the amount of iron in tlie soil is 
marked. In this last case, the single circumstance of the soil 
being ferruginous excludes every other species. The causes 
which render the tree gregarious elsewhere may be shortly 
stated thus : — 

(a) . Dryness, poverty, and rocky nature of the soil, which 

prevents most of the few companion species from 
rising above mere undergrowth. 

(b) . Its complete immunity against the depredations of 

destructive animals, including in most cases also 
man, since the wood of the tree is generally despised 
even as a fuel. 

(c) . Its singularly great resistance to the destructive effects 

of forest fires owing to its thick sap-gorged, viva- 
cious, exfoliating bark, and its extremely easy 
recovery from damage sustained thereby. 

(d) . Its markedly greater relative rapidity of growth from 

the very first years, 

(e) . Its much higher stature in comparison with most of its 

companions, the few individuals of Sterculia urens^ 
Odina Wodier^ See., that grow with it, being 
excepted. 

Its immunity against the fiercest heat of the sun, and 
its great power of recovery from the effects of 
frost. 

Its conspicuous ability to withstand the most prolonged 
drought. 

(A). The annual abundance of its seed. 

(z). The very ready germination of its seed, 

(J). Its unique power of coppicing, and hence of withstand- 
ing any degree of mutilation. 

(/!:). Its faculty of producing abundant suckers^ especially 
from the roots of felled trees. 

Ilardwichia binata. — This is a tree of the dry tracte of 
Central and Soutliern India, and also grows along the toot of 
tiie Kaimur Hills from Rewaii to Hazaribagb, It is confined 
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to strcmgly Bilicious soils whatever their origin, and attains its 
finest dimensions on rocky rug/jjed ground, even wdiere there 
IS scarcely a vestige of soil. It soinetimes forms pure forests, 
but oftener occurs as a top-story over an open undergrowth 
of Anogeis^B latifolia^ Boswellia, khair, teak, &c. The 'causes 
which combine to make it gregarious are*— • 

(а) . Relative unsuitability'" of the soil and subsoil, which 

it affects, for its few large companions. 

(б) . Its immunity against attacks of parasites, 

(c) . Its great relative powers of recovery from the effects 

of forest fires. 

(d) . Its remarkable powers of recovery from mutilation bv 

man. 

(e) . The ability of its young plants to withstand the low 

dense cover of the ordinary companion species. 

(f) . Its unique power of working itself up tlirough the 

overhanging crowns of those species. 

(g) . Its greater relative longevity. 

(i). Its greater relative rapidity of growth when once it is 
established. 

(i). The greater height attained by it in comparison with 
most of its companions. 

(y). Its great resistance to the severest dry frost. 

Its ability to withstand the fiercest heat of the sun. 

(/). Its extremely profuse general seeding once in every 
tliree or four years. 

(m) . The easy dissemination of its seed to several hundred 

feet from the parent tree, owing to the flat light 
pod. 

(n) . The great vitality of its seed up to the first fall of 

raiu. 

(o) . The great facility with which the seed germinates. 

(p) . Its remarkable powers of coppicing until it is about 

40 years old. 

The persistence of its foliage during at least 10^ 
months of the year. 

(r). Its producing more than one flush of foliage during the 
year, each accompanied with a vigorous development 
of new shoots, and the first occurring while most of 
the companion species are leafless. 

(a). The remarkable length of taproot developed by its seed- 
lings. 

In the preceding examples 1 have endeavoured to show, 
without entering Hinto any explanatory details, why certain 
Indian species are gregarious. The reasons giveu are sufficiently 
obvious after a perusal of the discussion of the four cases, 
under which the struggle for existence among the plants of a 
forest crop was studied. I will now make a further applica- 
tion of the principles therein exposed, and show (I), why in 
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certain traces in Central India teak is ^re^arious, and (II), why 
it is every where else only a numericaily weak denizen of mixed 
forests. 

(I). The places where teak is gregarious are eitlier (i) 
alluvial flats along the courses of rivers, or (ii) small stretclies 
of stifiish sandy soil once under squatter cultivation, or (iii) 
hillsides, flats or stretches of undulating ground, which have 
for centuries been subjected to the dhaya system of cultivation 
already described on page 111. 

(i). The soil in the alluvial flats referred to is more or less 
saline, with a strong proportion of carbonate and sulphate of 
lime, and is in many instances submerged for a few days 
during the floods of the rivers. It is, on the other hand, 
extremely dry and hard for several feet below the surface when 
the rivers have subsided into their normal beds during the 
hot weather. These characteristics of the soil exclude most 
of the ordinary companions of the teak — Terminalia tomentosa^ 
Anogeissus latifolia^ khair, Boswellia thirifera^ Pterocarpus 
Marsupium^ StercuUa urens, &c. The few associates that fol- 
low it, like Morinda citrifolia^ Eriolana Hookeriana^ Acacia, 
leucophlcsa, Ulmua iniegrifolia.^ &c., being beaten by it in the 
struggle for existence owing to the following causes : — 

(а) . Its wonderful power of recovery from damage caused 

by fire. 

(б) . Its relatively great power of resistance to floods. 

(c). Its enormous spreading leaves, which choked up every 
other forest seedling in immediate contact with them. 

(rf.) Its remarkable faculty, while young, of piercing through 
thick cover overhead. 

(e.) Its conspicuously greater longevity. 

(/.) Its more ra})id growth almost from tlie first years, and 
continued up to its attaining its full height. 

(</.) Its greater stature as compared with most of its 
companions. 

(A.) Its profuse annual seeding. 

(t.) The extraordinary vitjility of its seed, which the 
annual floods only helped to disseminate and prepare 
for immediate germination from the time these 
silt- formed tracts were deposited. 

(j.) The remarkable facility with which up to an advanced 
age it grows up from the stool, and the enormous 
strength aud height of the stool-shoots in their very 
first year. 

{k.) Its ability up to a certain age (certainly 40 years) to 
form of itself a complete leaf-canopy, capable of kill- 
ing out all undergrowth, even including grass. 

(/.) The size and nature of its fallen leaves, which, when 
rain falls, get glued together into a thick continuous 
felt-like covering over the gix>uud, whiidi coveriug 
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decomposes slowly, smothers np almost every seed- 
ling produced underneath it, and is i in penetrable to 
the rootlets of most seedlings that germinate above 
it. 

The existence of a more or less perfect uniformity of 
ages due to the greater portion of the crop having 
sprung up within the short interval of years, during 
wliich the alluvial flats in qiit-s^lion w^ere depo- 
sited. 

The gregariousness of teak in the second instance may 
accounted for thus : — 

(a,) Profuse annual seeding of the trees round and inside 
the original fields, by which means the ground got 
sown to a certain extent everywhere with teak. 

The cultivation of the soil furuisiied this seed with 
an excellent bed, whence tlie production of a certain 
number of vigorous teak seedlings every year. 

The great vitality of the seedlings produced, which 
by throwing up shoots every year from tlio collum 
of the root, gradually strengthened themselves, and 
which the mere annual scratciiing of the rude 
plough damaged scarcely or not all. 

These seedlings were obviously still further strengthen- 
ed in a remarkable degree by the hand-plucking 
of all surrounding grass and weeds, the agricul- 
tural crop alone being never dense enough to 
impede their development and the wandering 
squatter cultivator never finding their presence 
sufficiently hurtful to eradicate them. 

The extraordinary vitality of the seed, which, lying 
in tlie soil in large quantities when the field was 
abandoned, produced an abundant crop of seedlings 
during the ensuing two or three years 
The great rapidity and vigour of growth of the 
already established seedlings and young stool-shoots 
which on the fields being abandoned, suppressed 
most individuals of such of the companion species 
as were able to reproduce themselves, like 

the teak, during the course of the squatter 

cultivation. 

See (jfc.) of the preceding case. 

or 

individnnlB, due to their having finally started 


(«.) 


<ii.) 


{k) 


(c.) 


(d.) 


(e.) 


if) 


iff.) 

(h.) 

(t.) 


ail together on the abandonment of the 
SJldl in question, and giving to the crop more 
or lees the character of one consisting of trees of 

one and the same age. 

(iii.) The gregariousness of teak nnaer me s 
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system of cultivation may be explained by the following 
causes 

(a.) Its great power of recovery from the worst mutilation^ 
even in spite of annual fires. 

(b,) The great power of its root collum of producing 
shoots up to a very great age (eighty years at the 
very least.) 

(c.) The extraordinary vitality of its seed, even when 
scorched by jungle fires. 

(d,) In the case of hillsides, their ruggedness offered 
numerous crevices and hollows for the lodgment 
and germination of the seed falling or rolling 
down from above. 

(e,) The great relative vigour of its stool-shoots, which 
enabled them to overtop seedlings and similar 
shoots of other species. 

(/.) The extremely dense crowns formed by its huge 
spreading leaves tolerating no undergrowth, and 
pusliing back and choking up plants of the same 
height as themselves. 

(^.) See of the preceding ease. 

(A.) See (/.) of the preceding case. 

(i.) The great longevity of teak. 

The ability of its young seedlings to withstand fairly 
dense cover, thus allowing an abundant advance 
growth to come up gradually, which shoots away 
upwards as soon as it is uncovered. 

(Jt.) The contemporaneous springing up of the new stool 
crop as soon as the dluiya cultivator departed for 
fresh fields. 

It now remains to explain why, the three preceding cases 
excepted, teak should everywhere be a denizen of mixed forests. 
The causes of this may be briefly summarized thus 

(o.) In forests which contain teak, the soil is apt to vary 
from point to point with regard to the proportion 
of clay in it, with regard to the degree in which 
the surface or subsoil rock is fissured, and with 
regard to the freedom of the drainage. Where 
the soil is too binding or not sufficiently drained, 
or too dry for teak, or the rock is too com- 
pact, that species will simply refuse to grow, and 
any seedlings of it that may germinate in such 
places are bound soon to disappear. 

(6). Where the teak grows, it is almost the only tree of 
which the timber is used, furnishing, as it does, 
everything from the large house beam and broad 
boards to the thin round rafter of the rude temporary 
thatched slied. 

' (c). Its young seedling, altbough it stands a fair degree^ of 
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cover overhead^ is soon killed by the immediate con^ 
tiguiiy of dense growth (like that of the grasses for 
instance), which exercises lateral pressure against it 
on every side. 

A great many of the companions of teak are more shade- 
bearing than itself, some being conspicuously so. 

(^), Many ot its companions grow more rapidly than itself 
from their earliest years as seedlings. 

(f). The young plant is extremoly sensitivAo frost. 

(q)» In many places several of its companions exceed it in 
stature. 

(A). Its seed, being large, does not find easy lodgment in 
the soil, and is exposed to be washed away during 
the rains. 

(•) Again, as the seed is all shed by the middle of the iiot 
weather, the greater jmrtion of it used every year 
to be destroyed by the annual forest fires before special 
protective measures, of very recent date, were 
uudertaUen. 

(j), Tlie seed germinates with difficulty, requiring through- 
out nearly the whole of India to lie for at least one 
year in the ground exposed to the alternation of damp 
and drought. 

(A). The seed is the common food of many rodents, 
parrots. &c, 

{1). The upper portion of the root of the young seedlings 
is greedily devoured by rats. 

(m). The majority of the associated species retain their 
foliage longer, and bring it out earlier than the teak. 

(w). After a certain age teak loses the faculty of forming a 
complete leaf-canopy by itself, thus making room 
for the admission of other species even where it origi- 
nally formed a pure crop. 

(o) . Some birds, as the bush quail (Perdicula asiatica and 

Arghunda ) devour the cotyledonary loaves as soon as 
they appear. 

(p) . The teak limits the spread of its roots and rootlets to 

within five or six feet of the surface, and, taken rela- 
tively to that of many of its companions, the mass of 
these roots and rootlets is small and far from invasive. 

The preceding examples* suffice to show that the gregari- 
ousness or sociability of our forest species is nothing but 


• It would be Tery interestinf^, and for me personally a matter for deep gratitude, if 
reader, of these Notes kindly added a few more examples after the ^ 

followed. For instance, those having long experience of deodar might expla n under 
vhat conditions it grows gregariously and when in mixture with a large proportion of 
other species. Fofesters m Aa«iin could tall u. why Mesiia 

pure forests. Those who know Mysore could tell us all about the Sandalwood From 
Bindh we could have an explanation of the causes of the gregarious character of babul 
•adtheUmarisks. 


49 
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tlie result of a stru^^Ie for very existence between two or 
more of tliem, and the consequent survival of tlie fittest. 
The fittest are, however, not always our most valuable 
trees, whether absolutely so or because they favour the 
growth of those whicli are ; and we as foresters must, therefore, 
often intervene in the struggle and aid the weaker to conquer 
the stronger. Hence the most practical end intended to be 
served by the considerations developed in tlie preceding sections 
of tlie present Chapter is that they might furnish us' with the 
key wherewith to study and analyse accurately the behaviour of 
each one of our more valuable species in that struggle, to note 
under what circumstances it can hold its own against all its rivals, 
under what circumstances it has to yield to its stronger neigh- 
bours, to what extent and how these latter circumstances may 
be favorably modified by the forester, up to what point the 
struggle is useful in drawing up the trees, in naturally forming 
their holes or in any other w^ay improving their growth or the 
quality of their timber. Armed with such facts, we can, with 
the full confidence that knowledge begets, interpose with the 
most appropriate effective measures, as soon as the necessity 
arises, to shorten or prolong the struggle as the case may 
require, and to continually aim at securing the most advan- 
tageous proportion and distribution of the various species and 
age-classes— in other words, attain the very end and object of 
Sylviculture, which are the largest aud most iiseiul production in 
forests grown for the market, and the most effective tree- 
covering, combined, whenever possible, with a large aud useful 
production, in forests grown for protection. 

Section VI . — Ought we to grow pure or mixed forests f 

As has just been said in the concluding observations in the 
immediately preceding section, the object of the sylvicul- 
tnrist, according as he is growing his forests for the market, or 
chiefly for purposes of protection, is to obtain either (^) the 
maximum and most useful production of which the soil is 
capable; or {B) the most effective living vegetable covering, 
combined, whenever possible, with a large aud useful production. 

§ l.—J. Forests grown exclusively for the market. 

To obtain the maximum production alone the following con- 
ditions must co-exist : — 

(i;. The forest must he composed of the most suitable species 
for the soil and climate . — Both these elements generally vary 
from place to place and often even from point to point, and the 
species must, therefore, vary accordingly, since there is no single 
one that will grow equally well under ever changing conditions 
of soil and climate. Hence advantage in a mixture of species. 

(ii). The forest should consist of the greatest number of steme 
possible at any given stage of growth . — This is secured by con- 
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Btnntly inaiuttiiiiingas complete a leaf-canopy an possible — a result 
best attained by a mixture of species possessing* different liabits^ 
different requirements as to soil, situation, and aspect, and a 
different ramification and spread of roots ; besides, making dif* 
ferent rates of growth, and reaching different statures. 

(iii) . The trees should attain the greatest length of hole 
possible under the given conditions of soil and clii7tate,'^T\\i3 end 
also is best secured by a mixture of species, thanks to which the 
trees attain various heights, their ciwviis press one against 
another, and the depth of the leaf-canopy is always maintained 
at its maximum, the result being forcing in height and rapid 
elongation of the boles up to the maximum limit possible for 
each species. 

(iv) . Continual improvement of the soil until its maximum 
fertility is reached^ and constant maintenance of that maximum 
thereafter. — To secure this end we must have— » 

(a) ^ An abundant annual production of foliage yielding a 

rich humus. — Some trees produce more foliage than 
others, e.g.^ sal and Terminalia tomentosa than teak ; 
in tlie hills the oaks, deodar, and the firs than Pinus 
longifolia ; and so on. Then, again, the leaves of some 
trees decompose more easily and form a richer humus 
than those of others : thus, for instance, Jirrninalia 
tomentosa and sal are better in this respect than teak ; 
the oaks, than Finns longifolia or any other conifer. 

(b) . The^ as much as possible^ constant maintenance of a com- 

plete leaf-canopy yin order to protect the soil^ including 
Us covering of dead leaves — 

(a). From the suns rays, which would dry up the soil 
rapidly and hinder the formation of humus ; 
(li) 'From winds wliich would blow away the cover 
in^y of dead leaves, besides accelerating the 
evaporation of moisture from the soil ; 

(7) . From the direct action of raiUy which would 

wash aw.ay the covering of dead leaves and 
humus, besides carrying away in abundance 
soluble substances fit for plant food ; 

(8) . From {to a great extent) fire, by keeping the 

layer of vegetable debris moist, and imped- 
ing the production of a strong draught of 
wind (in case a fire occurred) which would 
only f^*^ flames ; 

(c.) The prevention of fire, wliicli would, besidos destroying 
all the organic matter in the topsoil, bake its 
surface hard- 

All the objecU mentioned under this fourth main head are 
most completely attained by means of a miature of several 
cits. If the species composing a forest are all, or most of 
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ihetn, decidiioiis, some of them are sure, or at least very likely, 
to be in leaf, while the others are bare, aud thus a green 
canopy (imperfect it may be, but nevertheless a green canopy) 
will be secured during as many months of the year as possible; 
whereas, when there is only a single species, and that a decidu- 
ous one, the whole forest may be leafless for a considerable time, 
and the soil completely exposed to injurious influences. More- 
over, when several species grow together, they form not only a 
denser but a deeper mass of conliuuous foliage, the obvious 
consequence being a more abundant production of leaves, area 
for area, than if the forest were pure. 

(v) . The forest must be protected against sformsj fires ^ insects j 
hide-binding y snow -break j and many other causes of destruction or 
malformation of the trees, — The closer the growth is, the less 
risk is there to fear from storms, fires, snowbreak, &c. 
A mixture of species produces the closest possible growth for any 
age, soil, and climate. Then, again, the denser the forest is, con- 
sistent with the healthy development of the trees, the less 
danger is there to apprehend from insects, and the less likely 
are the trees to become hide-bound. Here again a mixture of 
species is desirable. Besides tbi.s a mixture of species has still 
another advantage; as insects are sometimes selective, some of 
the trees are sure to be spared when the rest are attacked. 

In order to secure, besides the maximum production^ also 
the most useful produce of winch the soil and climate combined 
are capable, the following additional couditioiis must exist 
simultaneously with all the preceding: — 

(vi) . The forest must be composed only of marketable species^ 
the largest proportion possible j if the forest %s mixedj being assign- 
ed to the most valuable {principal) speciesy consistent with the rea- 
lisation of all the other conditions.— necessity of this condi- 
tion is obvious. 

(vii) . The forest shonldy if possibhy consist of a mixture of 
species. — Mixed forests yield more varied and, therefore, more 
widely useful produce. Different industries require different 
descriptions of wood and other forest products, and our aim 
ought to be to satisfy all present and future requirements witli 
the least amount of inconvenience and ’ expense to the people. 
A judicious mixture of species is the surest means to this 
end. 

§ 2. — B. Forests grown for protection. 

Conditions (i), (ii), (iv), and (v), discussed in the preceding 
subsection, hold good here as necessary conditions; while (iii), 
tvi), and (viii) are usefuly but not necessary. The forest should 
be composed of the most suitable species for the given soil and 
climate ; it should contain the greatest number of stems possi- 
ble at any given stage of growth ; the soil should be conliimally 
improved aud protected ; and, lastly, the trees should afford 
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each other mutual security against all extraneous accidents. If 
in addition to this, the trees acquire the greatest length of bole 
attainable, are ail marketable, and belong to various species, the 
forest, besides fulfilling in the most complete ms^nner its special 
and original role of affording protection, will also furnish a 
large quantity of useful produce. 

§3.—— m(iy sometimes he growji pure* 

From the considerations developed in sections 4 and 5 of the 
present Chapter, it is obvious that the raisin^jj of pure forests 
is to be generally avoided. Under certain special circum- 
stances, however, forests may or must necessarily be grovvn pure. 

It may be laid down as a general rule that a species may be 
cultivated by itself only when the following three conditions are 
realised at one and the same time : — 

(i) . It should he able to form of itself a complete leaf canopy 
up to an advanced age^ certainly not naich below that at which 
it becomes fully fertile ; for under no other circumstance 
would (a) the fertility of the soil be increased or maintained, 
{b) the natural pruning of the boles of the trees be effected to 
the desired extent, and (c) the forest yield anything approach- 
ng the maximum amount of produce of which It is capable. 

(ii) . Ihe effective factors of soil and climate should be uni^ 
formly favorable for its prosperous vegetation over a more or 
less considerable area. Unless this area were absolutely large, 
the pure crop thus composed could scarcely be considered more 
than a mere patch of trees forming a small part of a much larger 
whole of truly mixed forest. 

(iii) , T. he produce furnished by the given species should either 
he in such great demand that every square inch of the soil ought 
to be devoted to its cultivation^ or possess such a high market value 
that the cultivation of any other species in mixture with it 
would result in an appreciable loss of possible revenue. 

These conditions would not un frequently be realised in 
certain stretches of sal forest, in toon plantations on extremely 
favorable ground, &c. 

Exceptionally a species, which does not satisfy the first of the 
three preceding conditions, may be raised pure — 

(i) . When it is exploited on a very short rotation, -During 
their youth all trees protect the ground well enough, since the 
young stems not only bear standing close together, but also 
possess low crow^na almost reaching down to the ground. Teak 
coppice furnishes a good instance of this: under a full crop,^ 
say of from 800 to 1,000 steins per acre, not a single blade of 
grass can make its appearance. A bamboo brake is another 

excellent case in point. . • j i 

(ii) . When the soil is such that its fertility is not impaired by 
a defective covering of trees, — We may instance maishy bind, to 
which the admittance of sunshine and wind is, in trutli, benefi- 
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ciali and the bottoms of many valleys as well as many low- 
lying places, which always remain moist or wet in consequence 
of their situation, and where the soil is always deep, rich, and 
free, thanks to the humus and vegetable debris continually 
wjished down on to it from the higher surrounding ground. 
Even on such soils, it is desirable that the single species chosen 
to be raised should be as shade-bearing as possible, so as to com- 
pose a more or less complete leaf-canopy. 

It has just been explained under what circumstances a species 
may be grown pure. In the following case there is no alterna- 
tive but to raise pure forests : — 

When the soil is such that no other species^ whether mar~ 
hetable or not^will grow onit; for example, the stretches along 
the Indus which tamarisk or babul alone can occupy ; along 
streams at the foot of the Himalayas, where sissu or khair 
only will succeed ; some of the laterite tracts in Bartuab, where 
eng is the sole tree ; and so on. 

One point in favour of pure forests is that their working is 
simpler than that of mixed forests, since there we have to study 
and satisfy the requirements of only a single species. 

But it is especially and exclusively in the raising and treatment 
of those forests that this greater simplicity is marked, as will be 
clear after comparing together the considerations developed in the 
first four sections of the present Chapter, In revenge, wlnui 
tliere is only a single species in the crop, the lines on which work 
must he carried out are necessarily very inelastic, and every- 
thing must he done with a more or less mechanical regularity, 
little scope being left for altering the system of management 
from time to time in order to suit the ever-changing conditions 
of the country and the market. 

§4 -. — Advantages of a mixture of spides. 

In the subsections which precede, it has been shown that 
pure forests should be the exception, mixed forests the rule. In 
Sections 1 and 2 it was explained how every condition for obtain- 
ing the largest amount of the most useful production or the most 
effective tree-covering, combined, whenever practicable, with a 
large and useful production, was realised by means of a mixture 
of species. This is now the place specially to examine the 
advantages to be derived from growing mixed forests. They 
are briefly as follow : — 

/. Mixed crops^ as a rule^ form a denser leaf^canopy than 
pure ones . — In a mixed forest some trees attain a large stature 
than others, have a differently shaped crown, are more or 
less shade-bearing, thrive better on certain soils and in certain 
situations, and so on. The leaf-canopy is hence composed of 
crowns of various shapes and sizes, and situated at various 
heights above the ground, and fitting into one another like the 
gravel and stones iu concrete, thus generally forming a closer- 
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packed mass of foliage thau if the forest were composed 
entirely of any single one of the same species as con^^titute tlie 
mixed growth. Now in every forest, w’hether pure or mixed, 
the number^ of stems standing must necessarilv diminish pro- 
gressively with advancing age by the death and di6a[>pearauee 
of some of the trees. In a pure forest, unless the component 
species be extremely shade-bearing, the intervals thus produced 
between the crowns of the surviving trees are bound to become 
rapidly wdder and wider, until at a com[‘aratively early age 
the trees, all more or less of the same height, stand well apart 
from one another and cease to protect the soil except in a very 
incomplete manner. In a mixed forest, on the other band, 
during a considerable part of its life, the gap produced by the 
disappearance of any of the trees will nearly always be filled 
up by the ui)ward growth of those immediately below or by 
the extension of the adjacent crowns chiefly of individuals of 
other species. Hence the greater density of a mixed forest 
becomes more conspicuous with increasing age, and mixed 
crops, as a rule, maintain a complete leaf-canopy up to a more 
advanced age tiiau pure ones of the same species -a very 
great advantage for the forester in many cases. 

II, A judicious wixmg of species hxreases the amount of 
ligneous production, — For the same reasons that the leal- 
canopy becomes denser, the number of stems standing per unit 
of area at any age becomes larger. Besides this, the greater 
density of the leaf-canopy produces longer boles, and improves 
the soil, and hence prolongs the period of sound growth. All 
these circumstances result in a larger production of wood, 
and fwpecially timber. 

III. It is only by a mixture of species that with annual 
successive working we can cultivate our more valuable species 
in the greatest abundance^ over the widest extent of country 
possible^ and of the finest quality and size. — Many of our 
most valuable sjiecies, like teak, Dalbergia latifolia^ Lager- 
streemia Flos-Regina^ &c., and in many localities even 
deodar and sal, grow naturally in company wdtii other 
trees. If we sought rigidly to obtain pure crops, we must 
either clear away all these latter, and leave a few isolated 
individuals or patches of the former to form the sum total of 
the standing growth ; or, if we insisted on having a full growth 
on the ground, w^e must cut away every individual of tliose 
Taliiable species wliere they could not grow gregariously, and 
restrict them to those places, of limited extent, and few and 
far between, where they could — the one result being as much 
to he avoided as the other. On the other hand, by studiously 
preserving and favouring the growth of every individual of 
our valuable species, whether it stands by itself or in company 
^ith others of its own kind, provided it does not interfere 
^ith the growth of another more valuable thau iteelf, we 
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produce the clanses of timber and wood most in demand in 
the largest quantity possible, and also spread their production 
over the widest extent of country possible^ and thus raise them 
as near as possible to the consumer. 

Then, again, as a mixture of species, by producing a denser 
leaf-canopy, improves the soil, forms long and well-shaped 
boles, and delays the commencement of natural decay, our 
valuable species are enabled thereby to acquire their finest 
qualities, and attain their largest dimensions. So that any of 
them, grown in company with a soil-improving species (i.e., 
one which puts forth abundant foliage, that decomposes easily 
and yields a rich humus), will furnish timber of good size 
and quality even on soils on which it could not thrive by 
itself. Thus we know that sal, deodar, and especially teak, 
acquire much finer dimensions in mixed forests than when 
growling pure, and this most conspicuously on soils that are in 
themselves more or less unfavorahle for their growth. 

IF, A judicious mixing of species furnishes produce suited 
for a greater variety of purposes^ and hence giving occupation 
to an absolutely as well as relatively large portion of the artisan 
class of the country, — This is es|)ecially so in advanced corn-' 
muuities. We in India are still in a very backward condition. 
But the signs of the times are already encouraging, and in 
many parts of the country various woods, which only a few 
years ago no one would literally look at, are now coming into 
the market \ while for some of them there is an established 
and rapidly increasing demand. In many parts of Berar 
and Central India the Boswellia thurifera is readily bought 
up at high rates in the shape of boards for flooring and pack- 
ing cases, and as building wood, although about half a genera- 
tion ago there, and at the present day elsewhere, the wood of 
that species was or is despised even as an occasional fuel. The 
timber of Terminalia tomentosa, which used generally to be a 
drug on the market, is now universally valued for railway 
sleepers. The formerly, and in many places still, despised 
Finns longifolia is now exported in large quantities from the 
bills into the Punjab plains and passed off as deodar. In some 
parts of the Central Provinces, Ougeinia daJbergioides poles 
command higher prices than teak of similar size. In the 
vicinity of spinning factories ZUyphus Jujuba^ which for- 
merly served chiefly for fuel and fencing, is now in great demand 
for cotton mill spindles. Such examples may be indefinitely 
multiplied. We Lave in India unlimited resources for cabinet- 
making, the manufacture of matches, and other wood-using 
industries. Enterprise and time will soon show us how to em- 
ploy them. 

V, A mixture of species tends to increase the production of 
minor produce^ such as seeds, fodder ^ ^e , — As a rule, it is the young 
tender leaves of trees that are used as fodder for cattle. Noir 
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in a mixed forest the various trees brin^ out their new foliage at 
different periods of the year, so that a more continuous supply 
of fodder is therel)y assured. Moreover, in such a forest, some 
of the species, bein^ of a low habit, or not beiti^ valued for 
their wood except ns fuel, can often he loppetl without any 
appreciable damage to the standinnp p-owth, and must even 
frequently be so lopped for the improveineiit of this last. Nay 
individuals of the more valuable species themselves must very 
often be cut out or lopped iu order to favour the development 
of the rest. 

This advantagpe, which I have numbered {V)^ is so obvious 
that it needs no further discussion. 

VI, Many kinds of trees are less liable to damage in mixed 
than in pure forest from storms, fire^ frosts, sncmbi eak, hide-> 
binding^ insects, game^ cattle^ and diseases in general, — In com- 
pany with a deep-rooted species, another with superficial roots 
is able to resist storms almost as well as the former. Even 
superficially-rooted species protect one another when mixed, 
by reason of the denser leaf-canopy they form tlian when they 
gfrow pure. For the same reason the chances and destiuctive- 
iiess of fire are diminished in a mixed forest. This is especially 
the case in crops of mixed conifers and broad-leaved species as 
compared with those of conifers alone. In forests coiitainintj 
conifers the admixture of broad-leaved trees protects the former 
from snowhreaks to a very g'reat extent, thanks to the support 
afforded to their branches by nei^lihourin^ individuals of those 
species. Then, a^ain, as insects ofenerally attack sickly trees 
(wliicli are relatively not numerous in mixed forests), and 
often, if not creiieraliy, confine tiieir depredations, when they 
attack healthy individuals as well, to a single or only a few 
species, their rava;:cs are naturally not so extensive in mixed as 
ill pure forests. And if the forests in question contain conifers, 
the companionship of broad-leaved trees is ben'^fivial, as the 
numbers of the natural enemies of insects (birds, rodents, &c.) 
are generally increased by their presence. Aoain species, 
which in early youth are delicate, find much more protection 
a^miust frost, drou^rJit, &c., in a mixed than in a pure forest. 
Another beneficial effect of mixture is, that it contributes very 
materially towards the diminution of diseases of which the 
attacks of funjj'i are either the symptom or direct cause. Last- 
ly, trees, the leaves of which are eaten by cattle or deer, run 
less risk of beiii^ browsed do>vu when they orow here and 
tkcre mixed with oilier species than when they all stand toge- 
ther ns they do in ])ure forests. 

VIL the relative smtahility of the soil and locahiy for our 
various species is most easily recognised ivhen they are growing 
together; and it is only then that the forester can at once know 
for certain what species to grow or favour in any given soil or 
advantage comes out most conspicuously in a 
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new country like India, where so little is yet known of the 
habits and requirements of even our principal species, and this 
especially so when sowings or plantations on a large scale are 
to be made. Mistakes committed in executing the various 
forest operations can be detected much more easily in mixed 
than in pure crops, and generally, if not always, early enough 
to prevent any serious or further damage. 

V TIL Mixing species in a forest economises labour and time^ 
and facilitates w&i'k and supervision. — Given a certain definite 
area of forest and certain species to be grovvn there. If these 
species are raised pure, they will of course occupy as many dis- 
tinct sections of the area ; and, if an anniuil supply of the 
wood of each species is required, a portion of each section 
will have to be worked every year, thus creating so many in- 
dependent centres of work. But if all these species were 
intermixed, the same result would be obtained by working at 
only a single point every year, and the whole area vrould be 
divided into a regular succession of coupes of convenient 
extent, instead of innumerable small patches very difficult to 
look after and work, because those taken in hand in any given 
year are necessarily scattered here and there all over the forest 
wifhout any definite order. 

IX, A mixture of species contributes in various ways towards 
equalising the length of the rotation required by our various 
species. — A species that protects the soil very imperfectly after 
a certain comparatively early age has been reached, must 
allow it to deteriorate, unless it is cut soon after. The soil, 
deteriorating on account of the imperfect leaf-canopy, reacts on 
the species, and weakens and arrests its growth, and this induces 
premature decay. A soil improving species, on the other hand, 
will never fail to attain the finest growth of which it is capa- 
ble on any given soil, which it will gradually render more and 
more suitable for itself. Now mix both species together, and 
thanks to the improvement of the soil effected by the second, 
and to the denser leaf-canopy and the maintenance of favorable 
influences due to the mixed growth, the longevity of the first 
must necessarily be enhanced. 

X, By a mixture of species a forest is generally able to yield 
marketable produce at an earlier age than if it consisted of pure 
crops. — The reason is obvious. The trees, thriving better, 
often acquire, in spite of the closer growth, a given size at a 
younger stage of growth. But, what is more to the point, ns 
the stems in a mixed forest are more numerous, the first, series 
of exploitations (cleanings and first thinnings) become necessary 
much earlier. Besides this, as in a mixed forest, owing to the 
different habits of the trees and their different requirements as 
to light, not only does a given number of stems form a denser 

rieaf-canopy than in a pure forest, but a gap made in that 
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canopy is sooner filled np, so that, with no heavier stock on 
the ^ound, the first cuttings may be made earlier. 

XL When a forest is regenerated naturally ^ ita regeneration 
is better assured if it is nujjgr/.— Seeds of one species or ano- 
ther are sure to be produced in less or greater abundance every 
year ail over the forest, A great number of these must germi- 
nate, and, wherever sufficient liglit reaches the ground and 
other conditions are favorable, a large f)roportion of tlie seed- 
lings thus produced must establish themselves. Moreover, 
as the seeds of different species germinate with different 
degrees of facility and require diffeieut degrees of heat 
and soaking, it is certain that, whatever the character of the 
season of vegetation, some seedlings cannot fail to be produced 
every year. Thus in mixed forests regeneration is contiiuially 
going on with more or less vigour; and when the natural con- 
ditions for the development of an abundant seed-crop and the 
germination and establishment of the young seedlings are 
favoured by the forester by means of certain special operations, 
the chances of failure are singularly lessened. 

XIL Mixed forests^ as a rule^ yield a larger revenue than 
pure forests^ provided of course that the component species are all 
marketable . — This follows directly from II, III, IV, V, VI, 
VIII, and X. 

XIIL A mixed forest adorns the country more than pure 
forest^ and thus affects beneficially the physical^ (esthetic^ moralj 
and mental development of the people , — This advantage is not 
to be despised, and is by no means of slight importance in 
its effects on the genius of a people, Tlie finest poetry has 
had its inspiration from the forests. The manliest portion 
of a nation is generally that which inhabits the interior or the 
borders of forests. The beneficial influence of forests is seen 
in the universally admitted necessity of people's parks, &c., in 
civilised communities. 

§5 . — Conditions necessary for a mixture of species. 

In a general manner it may be §aid that the possibility of 
obtaining and maintaining a mixed growth depends — 

1. On the suitability of the soil for the more or less pros- 
perous growth of more than one species . large stretches^ 
of laterite in Biirmah practically exclude the existence of 
other species besides the eng. In the Central Provinces 
certain ferruginous soils can bear nothing but Boswellia thuri- 
fera. Terminalia tomentosa occupies almost by itself patches 
of stiff, wet soils in the immediate vicinity of sal and teak 
forest. And so on. It is not enough if two or more species 
can simply grow in a given soil ; their vegetation on it should 
be vigorous enough to enable them to survive in the struggle 
for existence with little or no extraneous aid on the part of 
the forester. 
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2« On the euitability of the climate and locality for the more 
or less prosperous growth of more than one species , — This is 
self-evideut. 

3. On the ability of the mixed species jointly to maintain 
and improve the fertility of the soil , — If the mixed /rrowtli 
were sucli that tlie soil deteriorated under it, then the propor- 
tion of some one species, the hardiest and most vivacious of 
tlie mixture, would, in the majority of cases, gradually 
increase to the detriment of the rest, and in time the crop 
would consist wholly, or almost wholly, of that species. 

4. On the requirements of the several species as regards 
light , — All woody species require liglit in order even to simply 
remain alive, but some can bear shade better than others. 
Generally speaking the ability of a plant to bear shade is 
proportionate to the shape (spread and depth) of its crown, 
as \^ell as to the height of the latter above the ground. We 
may also say that transplants in plantations stand heavier 
shade than seedlings raised in situ in sowings, since the former, 
owing to tlie arrested development of their main roots due 
to the operation itself of transplanting, absolutely require a 
certain degree of shade to prevent a too rapid transpiration. 
Moreover, seedlings, whether transplants or raised in situ, 
suffer less under shade than stool-shoots or root-suckers, since 
growing, as they do, much less vigorously than the two latter 
they demand less insolation. 

5. On the relative hardihood of the several species , — The 
hardihood of the various species during their youth is very 
various, and depends in a great measure on the character of 
the locality and soil in any given case. In certain localities, 
and in certain soils, some species cannot do without the pro- 
tection against frost and drought afforded by shade and 
cover, while others, again, although able to grow up in the 
open, nevertheless thrive better when sheltered. And, generally 
speaking, all species whatsoever suffer less from shade in good 
soils and in a mild equable climate than anywhere else. 

6. On the relative rapidity of their growth in height at 
various ages^ especially during their youth , — It matters a great 
deal whether iu a mixed crop the more shade-bearing species 
grow up with greater, equal, or less rapidity than the rest ; and 
tlie importance of this consideration is naturally greater 
during their youth than at any other time. To take only a 
single instance, if the crop consists of individuals of more or 
less the same age or height, it is obvious that the more rapidly 
gi*owiiig species, provided they are also the most shade-bearing^ 
will, as soon as they meet their crowns over the rest, kill or 
at least permanently throw back these latter : while, if the crop 
is quite young, these must be entirely killed out wherever 
the former are numerous enough. 

Regarding thh rate of growth in height of our various 
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species in mixed forest, we Lave no trustwortliy information. 
And, indeed, in a continent like IndiSf we are bound to 
obtain very different figures for one and the same s|)ecies accord- 
ing to the locality and the region in which it may grow 
in each case. When such information is f<n*thcoming, it 
will ^ be very ueeiiil to make comparative diagrams of the 
relative rapidity of growth of different species standing 
together in the same forest. ” 

The varying rapidity of growth of each species would be 
delineated by a cuive witli its generating rectangular co-ordi- 
nates, the abscissa representing the age, and the ordinate the 
heiglit of the average tree at that age. For the sake of exam- 
ple, I give below a comparative diagram for two trees, which I 
w ill call respectively A and B ; the curves are traced by means 
of the respective heights attained at 10, 20, 30, 40 — 100 
years of age. 



BO 10 EO 40 50 60 70 80 PO 100 YEARS 

The above diagram shows at a glance that up to the age 
of 74 years B grows faster than A ; at 75 it i« overtaken 
by the latter, which then gets away from it. The rapidity 
of growth of A is slow for the first ten years, then becomes 
rapid up to seventy years, after which it decreases gradually, 
aud becomes almost stationary. B, on the other hand, grows 
up rapidly at once, until it readies the age of seventy-five 
years, and then makes little head afterwards. In the diagram 
i*'di on the axis of X, or horizontal line, represents one year, 
and similarly A’ inch on the axis of Y, or, w^hich comes to the 
same thing, on the perendicular lines, represents one foot. 

7. On tlie quantity and spread of the roots of the several 
species . — This circumstance always possesses a certain degree of 
importance. Some species develop a larger mass of roots and roo^ 
lets than others. One species will throw out its main roots hori- 
Eoutally, while those of another will, for the most part, run through 
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the ground obliquely^ and sometimes (as in the well-known cases 
of sal and jand) even vertically^ being thus able to draw 
nouriBliinent from the deeper layers of tlie soil. The roots and 
rootlets of some species are invasive, while those of others, 
especially while in the seedling stage, wither away in too 
close contact with the same organs of another species, with 
which they may he grow’ing. 

8. In the majority of instances f on the presence of different- 
aged individuals . — This point has been ex))lained in sufficient 
detail under the head of General Remarks'’ in Sections 111 
aud IV of the present Chapter. 

§6. — General rules for growing mixed crops. 

We may now lay down the following general rules to be ob- 
served in growing mixed crops : — 

I. The predominant species, whether there be seveial or 
only one, ought to be soil-improvers. This rule requires no 
explanation. 

II. Shade-bearing species may be intermixed, if they pos- 
sess the same rate of growth in height, or if the slower growers 
can be protected against the more rapid growers either— 

(a.) By artificial cultivation a certain number of years in 
advance of the latter. 

(&) By being able to produce naturally an advance growth 
under the old standing crop, while the more rapid 
growers can be reproduced naturally only by means 
of actual regeneration fellings, thus gaining a suffi- 
cient start on these latter. 

(c.) By cultivation, whether artificial or natural, insuffi- 
ciently predominant numbers. 

(d.) By pruning and lopping off overhanging brandies of 
taller growth of other species, or keeping it down by 
topping or cutting it back wherever and whenever 
necessary. 

III. Shade-bearing (in other words, dense-crowned) species 
may be intermixed with shade-avoiding (in other words 
spare-crowned ) species, when these latter grow more rapidly 
or are given a sufficient start ahead of the other. This start 
must, of course, be sufficient to prevent their being ever 
outstripped and thus overtopped. 

IV. Shade-avoiding species ought not to be intermixed by 
themselves in any permanent manner, since in crops so com- 
posed the soil is not only bound to degenerate (violation of 
Rule I), but the slower growers must inevitably be suppressed 
by the rest. 

Exceptions to tliis Rule : 

(a.) On a fertile soil, which a spare or interrupted leaf- 
canopy cannot hurt, a mixed growth may consist of 
shade-avoiding species only. 
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On very poor soils, such as those on which the Boswellia 
thnrifera, thrive^ other shade^avoiding species, pro^ 
vided they are sufficiently valuable, such as teak, ^c,, 
way he mixed with the former. This mixture is often 
not only justifiable but also necessary. For instance, in 
many forests consisting chie]lly of Boswellia, the teak 
has no other nurse to protect it against frosts, 

V. Individuals of species, whicb do nof form tlie prevailing 
tree in a forest, ought to stand scattered singly, or in small 
bouquets, and not in large groups, in the midst of the remain- 
ing growth. If those R))eeies have dense crowns, such groups 
would hurt viu’th their heavy shade trees of other species stand- 
ing round them, without helping them to any appreciable 
extent in clearing their boles ; while if they possess spare 
crowns, the soil below them would necessarily deteriorate. 
Besides this, unless tlie species forming the surrounding growth 
possessed the same requirements as to light as the trees com- 
posing the groups, the stems standing along the edge of those 
groups w’ould grow unequally, putting on more wood on one 
side than on another, and would tlins he ill-adapted for boards 
and scantlings of the better descriptions, whicli would obviously 
■contract and expand in the most irregular manner, and thus be 
subject to warp very considerably. 

Moreover, as has been already shown above (§4, advantage 
XI) a mixture of several species facilitates the natural regener- 
ation of a forest, so that the existence of pure groups here 
and there throughout the forest increases the difficulty of its 
natural regeneration. 

Exceptions to this Rule : — 

(cr) When the fertility of' the soil varies so that we have well- 
defined patches of distinctly different degrees of fertility, 
there is no alternative but to allow each patch to be 
stocked with the species, be it one or several, best suited 
to it. 

(j3) When a shade-avoiding species has to be cultivated side 
by side with a more rapidly growing and particularly 
dense^crowned species, there is similarly no alternative. 

(y) Certain individuals of a crop are sometimes preserved, 
when the rest of the crop is felled ^ in order to allow them 
to acquire larger dimensions. These must inevitably 
inflict some injury, by the cover of their crowns, on the 
succeeding new generation. Bui the mischief can evidently 
be minimised by selecting them standing in groups of 
greater or less extent. 

§ 7 . Characteristics of an auxiliary species. 

The meaning of the expression '‘auxiliary species*' has 
been clearly explained in Chapter 1 on Dkfinitions. But after 
what bus been cousidered iu the foregoing sections, we are 
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now in a position to lay down more strictly the full connota- 
tion of that term. 

An auxiliaiy species must fulfil the following essential 
conditions : — 

1. It must become readily marketable as soon as it has 
reached the pole stage, — Until this stage of growth has been 
attained, every individual tree and shrub in a crop, by its 
struggle for existence with its neighbours, contributes towards 
the favorable development of that crop. After this period a 
tree here, and a tree there, hampers the free growth of, or 
threatens to suppress, others more valuable than itself, and must, 
therefore, be removed at once. Unless the stems thus cut are 
collectively readily marketable, and their sale-value is at least 
sufficient to cover cost of felling and removal, it is evident 
that the unproductive nature of this operation would, in the 
majority of instances, prohibit its ever being undertaken at 
the right moment. 

2. It must be a soil-improver, — This condition is obvious, if 
the other species in the crop are shade-avoiding, and, therefore, 
spare-crowned ; and it is equally obvious that, if these latter 
species are shade-bearing and lienee dense-crowned, their 
auxiliary must also be dense-crowned, and thus uecessarily a 
soil-improver. 

3. -ds a consequence of the immediately p) seeding condition, 
it must also be shade-bearing. — To be dense-crowned is to be 
shade-hen ring, 

4. It must he able to thrive in the same soil as the principal 
species , — This is a truism. 

5. It must possess a different ramification ofi branches and 
roots fiiom that ofi the principal species, — In other words, it 
ought to be able at once to occupy or fill up space in tlie soil 
and in tlie leaf-canopy, which the principal species cannot 
profitably utilise; and it must be able to do this without 
tending to invade and strangle the ciowns and root-apparatus 
of the latter. 

6. Its stature must not he less than the minimum length of 
bole demanded firom the principal species, — In no other way, 
save very exceptionally, could this length of bole be produced, 
and the leaf-canopy, at the same time, maintained in a complete 
state. 

7. If natural regeneration is sought^ the ausriliary species 
should he able to reproduce itself spontaneously and readily by 
seed from a fiew seed-bearers only ; and if the regeneration is to 
be effected artificially, its propagation by means of sowing or 
planting, or both, ought to be easy and inexpensive, — It stands to 
leason that as a crop ages, the relative proportion of the prin- 
cipal species ought to increase as much as practicable. Heaee 
we must be able to effect the natural regeneration of the 
auxiliary species with as few seed-bearers as possible. 
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8. ItB longevity ought to he at least equal to the term required 
for the trees of the principal species to attain their full length of 
hole. — Otlierwise, after the death of the trees of the auxilisiry 
species, none could be produced for years to take their place, 
and in the meantime the absence of companions to help in 
drawing them up and in pruning their boles naturally would 
affect detrimentally the lon^^itudinal growth of the trees of 
the principal species. 

The preceding is a complete enumeration of the essential 
characteristics of an auxiliary species ; it remains now briefly 
to mention the useful and desirable^ but not essential, characters 
of the same. They are — 

1. Rate of upward growth^ until the high pole stage is reached^ 
somewhat slower than that of the principal species, — In other 
words, it is desirable that at no stage of growth should the 
auxiliary be able to rise up on a level with, much less to 
overtop, the principal species, 

2. A hardy constitution, — Young individuals of the auxiliarv 
species should be able to stand a certain ap]>reciable degree of 
exposure. 

3. Longevity not inferior to the rotation applicable to the 
principal species, — This is the best guarantee lor successful 
natural reproduction of the auxiliary sj)ecies, for the presence 
of a sufficient number of seed-bearing individuals of it, when 
the crop comes under regeneration just before being felled, is 
thereby assured. 

4. Ability to shoot ftp again readily after repeated cutting 
back or topping off, — Many an individual of the principal 
species must be saved from suppression by faster growing 
individuals of the auxiliary class, and this can be done only 
by keeping these latter down for a time by cutting them back 
or topping them, as the case may require, once or more fre- 
quently. 

5. Persistence of foliage during as many months o^ the year 
as possible^ combined, of coursej with a lower stature (^Essential 
i 'ondition 6) , and slower rate of upward growth ( Useful and 
Desirable Character \), — This will add to the effectiveness of 
the auxiliary species as a soil-improver, and as a nurse fur auy 
advance growth that may come up. 

6. Accommodating nature as regards soil and situation. — The 
possession of this quality must materially facilitate the culture 
of the auxiliary species in the general interests of the entire 
crop. 

Section VII. — Causes of deterioration of a forest. 

I may most appropriately close the present Chapter on the 
Struggle for Existence by summarily detailing the causes which 
lejid to the deterioration of a forest. These causes may be 
collected under four main heads: (A) the degeneration of tlie 

t}\ 



898 NOTBft FOR A MANUAL OF INDIAN ftYLVICULlURB. 


Boil; iB) unfavorable modification of climatic conditions; (C) 
faulty operations; and (D) defective protection. 

A. — Degeneration of the soil from — 

(а) . All the component species being shade-avoidings and 

hence contracting and thinning their crowns at 
too early an age. 

( б ) . Incompleteness of the leaf-canopy, even wlien soil- 

improving species are on the ground. 

(c) . Excessive removal of layer of dead leaves as they 

fall. 

(d) . Fires. 

(e) . Flooding, with either (i) infiltration and deposit of in- 

jurious saline substances, or (ii) the soil rendered 
marshy for a less or more protracted period owing 
to deficient drainage. 

(/). Excessive hardening and caking of the surface by the 
tread of cattle. 

(ff). Formation of landslips, including the washing away 
and erosion of the surface soil by rain. 

(A). Formation of a too acid humus. 

B. — Unfavorable modification of climatic conditions due to, 
or manifested by, — 

(a) The clearing of adjoining forests. 

(A). Severer, or more frequent, untimely frosts. 

(c) . Diminished and irregular rainfall. 

(d) . More frequent and violent storms. 

(e) . Heavier and more frequent falls of snow and protrac- 

tion of the time during which it lies on the ground. 
if). Sensibly hotter and drier winds. 

(< 7 ). More frequent recurrence of destructive hail storms. 
(A). Sensible change in the average temperature of the 
seasons, 

C. — Faulty operations, viz , — 

(a). Opening out leaf-canopy too much. 

(Aj. Taking out more than the actual sum of production. 

(c) . Untimely or neglected fellings. 

(d) . Felling in one place over too extended an area. 

(e) . A faulty mixture both as regards the species selected 

for cultivation, and their respective proportions. 
(/*). Unsuccessful regeneration. 

{g)„ Faulty arrangement and succession of coupes and 
fellings. 

(A). Indiscreet export operations. 

(i). Injudicious mauuer of making felliugs and cuttings. 

D. — Defective protection against— 

(o). Fire, 

1 (A). Cattle. 
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(c). Ravaffes of game and insects. 

\d). Promiscuous cutting and lopping for fodder, manure, 

& 0.5 iucludrng the exercise of injurious rights. 

(e). Destructive floods, and erosion and landslips. 

(/). Offenders. 

(^). Multiplication of destructive fungi and other parasites, 

and undesirable epiphytes. 

(4). Destructive climbers. 

Chapter III. — Classification of Indian Fofests. 

In the preceding Cliapter the conditicMis which regulate the 
natural struggle for existence between tlie individual plants 
of a forest crop were studied with spt‘ci}il reference to India. 
As those conditions necessarily vary from region to region, 
from locality to locality, onr forests also vary in a correspond- 
ing degree with regard to the component species and their 
relative proportions. All these diffenmt classes of forest may, 
however, be reduced to a few broad well-defined types founded 
on permanent and clearly-marked characters. The following 
scheme is an imperfect attempt to exhibit this classification 
as far as the very incomplete materials at my command permits 
me to do. 

I.-.-EVBBGRKKN FoRKSTS — 

(1) Littoral forests. 

(2) Swamp forests. 

(3) Babul forests. 

(4) Tamarisk forests. 

(5) Tropical evergreen forests. 

( 6 ) Pinus Merkusii forest. 

(7) Temperate forests — 

(i) Castanopsis and Engelhardtia forests of Sikkim. 

(ii) Oak and magnolia forests of Sikkim. 

(iii) Oak and magnolia forests of Burmah and 

Assam. 

(iv) Pinus Khasya forests of Bnrrnali and Assam. 

(v) Pinus longifolia forests of the Western Hima- 
layas. 

(vi) Temperate oak and rhododendron forests of 
the Western Himalayas, 

(vii) Himalayan .box forests. 

(viii) Cypress forests of the Western Himalayas. 

(ix) Forests of deodar and its allies. 

(x) Pinus excelsa forests of the Western Hima- 

layas. 

(xi) The Nilgiri forests. 

( 8 ) Alpine evergreen forests — 

(i) Rhododendron forests of the Eastern Hima- 
layas. 
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(ii) Alpine conifer forests of tlie Eastern Hima- 
layas. 

(iii) Silver fir forests of the Western Himalayas. 

(iv) Juniper forests. 

(9) Sandalwood forests. 

II. — Deciduous Forests — 

(1) Forests of cold weather leaf-shedders — 

(i) Sissoo forests. 

(ii) Boswellia thurifera forests of Central India, 
including Berar and the Deccan to within 
20 miles of the Western Ghats. 

(iii) Alpine birch forests. 

(2) Forests of hot weather leaf-shedders — 

(i) Qaercna semecarpifolia forests of the Western 

Himalayas. 

(ii) Sal forest. 

(iii) Mixed forests in whicli teak is present. 

(iv) Mixed forests without teak. 

(v; Ell" forest — 

(a) True Eng forest. 

(b) Hill Eng forest. 

(vi) Kliair forest. 

(vii) Ilardwickia binata forest. 

(viii) Bamboo forest, 

(ix) Anogeissus pendula forests of Rnjputaua and 

Bundelkhand. 

(x) Melanorrhcea usitata forest. 

The first ^rreat division into everorreen and deciduous for- 
ests is founded on the persistence of the foliarre, according: as 
the majority of tlie component species are ever‘j^reeii or decidu- 
ous. Tlie subdivisions of the first class are based on differences 
of climate, soil and locality ; of the second class on the season 
of leaf-fail. The seven tli subclass of evergreen forests will 
be examined under seven t}pes, the first and second subclasses 
of deciduous forests under three and seven types respectively. 
These types are by no means exhaustive of their corres|)onding 
subclasses, but they seem to me to represent the more important 
forms of these latter according to my present imperfect know- 
ledge and experience, and I may be allowed to retain them pro- 
visionally until more extended acquaintance witli our forests, 
and information kindly supplied by others, enable me to draw 
up a more complete analysis, in which subtypes would with 
advantage be admitted.*^ 

* I would earnestly innte readers of these Notes m other parts of India, especially 
the Madras and Bombay Presidencies, Mysore, Coorg, Lower Bengal, Assam and 

Burmah, to correct, through the medium of the ** Indian Forester,” the numerout 
errors of omission and commission, which it was impoMsible not to make in attempt- 
ing, with my necessarily limited experience and muterials, to reduce to distinct 
types the countless forms of iorest growth in India. Had 1 not felt^confidenoe 
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III the followiDg iSections I have endeavoiireil to be as briei 
Riid Buinraary as possible ; lenjrthy and detailed descriptions 
will find their place in* Book 111. 


SECTION 1. — Evergreen Forests. 


1. Littoral Forests. — These are low-l 3 Uitj forests growing 
on silty alluvial land bordering the sea. and ascending the 
larger rivers as far as the tid.al wave. They are found along 
the^coast and tidal creeks and lagoons of the Peninsiibi, ot 
Bengal and of Burmah, and skirting the estuaries of the 
Indus. Salt water is a necessary condition of existence for 
these forests, and types and subtypes are prodnced according 
to the degree of saltness of the water, which degree varies 
with the quantity of freshwater brought down by rivers or 
falling as rain. Along the sea itself, and often far extending 
into i”, are found the true mangrove forests consisting of species 
of lihizophora^ Bruguiera and Geriops^ &o. The ground is 
muddy in the extreme and more or less destitute of low vegeta- 
tion. But as we ascend the streams and estuaries, where tlie 
ground is covered ouly during spring-tides, the undergrowth 
becomes denser and consists of coarse sedges and seedlings 
of the larger trees, while the true mangroves gradually give 
place to species of Jvic€nnia^ 8onn^>rntia, and Ileritiera^ which 
form the prevailing trees, and P kosnix paludosa oqq\xv\^> In 
the Gangetic delta the higher land hears in many cases almost 
pure forests of the well-known Rentier a littoralis (Sundn^ 
wheiicfe probably the name Sundarbans for all the forests ot 

that delta). ^ 

In this subclass may be included forests or Camarina e,qmRe~ 
tifolia and of other trees growing on tlie salt sea sands, and 
also of cocoaiiut growing on saline calcareous sand along the 


A remarkable fact to note in connection with Littoral Forests 
is the occurrence there of certain species, like Pongamia 
glabra, Cordia Mgxa, Tamarix indica,&c., xx Inch are also oiind 
indigenous inland many hundred miles from the sea aud on 

of brackish soil. , / . 9 

Do fires by any chance ever occur vi any of these for eUs . Ana 

if 80 s under what circuwtasnces and with what severity . 

2. Swamp Forests. — This class ot forest occurs on land 
Bubiect during the rains to freshwater inundations sometimes 
to i depth of 6 feet, and where tlie surface 
remains more or less muddy throughout the year. Bamboos .lie 
generally absent ; herbage, with the exce p tion of s edges, i s 

published these Notes, which - formal althouffh impyrlect, description of th« 
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scanty ; and orchids and ferns corer tlie trunks and brandies 
of the trees. The characteristic species in such forests in 
Burmah are chiefly Anogeiasus acuminata {deciduona)^ Mangi- 
fera, ElcBocarpuSy Garcinia auccifolia, Barringtonia acutangula^ 
&c. In Eastern Bengal and Assam they are Dillenia indica 
and Lageratrcamia Floa-liegxnaa^ the latter bein^, however, a 
deciduous tree. In Ondh and the North-West Provinces the 
principal species are Barringtonia acutangnla, Albizzia Lebbek^ 
A.procera, A, atipulata, Trewia nudifora^ liandia uliginoaa^ &c., all, 
liowever, deciduous trees. I may also mention Eiitjenias, 
Willows, Oanehrakes and the Putranjiva Roxburghii as generally 
characteristic of Swamp Forests. 

3. Babul Forkst. — The babul (Acacia arabica) forms large 
masses of pure forest in Lower and Middle Sindh, where 
it covers upwards of 27,000 acres, and in the Northern Deccan 
and in Guzerat, and, to a small extent, in the Umballa dis- 
trict of the Panjab. This tree produces every year an 
abundant crop of seed, w'hich germinates freely, especially 
where, as in Sindh during the floods of the Indus, it flnds 
enough moisture to get thoroughly soaked. In the Northern 
Deccan and in Guzerat, where the tree grows chiefly on strong 
loamy soils, the germination and spread of the seed is facilitat- 
ed by its passing through goats, who greedily devour it and 
thus favour the Babul at the expense of any other species 
which may come up at the same time, but which cannot survive 
their fatal bite. Mr. Drysdale says that in the Berars the 
babul bans are dense enough to prevent any undergrowth, 
grass included, from coming up, and that fires do not conse- 
quently occur. 

What ia the nature of the undergrowth, including graaa, and 
of what frequency and severity are conflag rations in these 
forests in other parts of India ? 

4. Tamarisk Forkst. — Extensive forests of this subclass 
occur on the low, moist, alluvial lands, which are often impreg- 
nated with salt, along the Indus and its tributaries. Tlie 
frequent new formations of such land along the banks of the 
shifting rivers get covered early in spring, on the subsidence 
of the floods, with a dense mass of tamarisk seedlings, mixed 
more or less with young plants of Fopulua euphratica and 
Acacia arabica, under trees of which species the tamarisk forms 
a close undergrowth. 

Is there any herbage in these forests, and do fires ever occur ? 

5. Tropical Everqrbbn Forbsts. — This subclass of Ever- 
green Forest is confined to the Moist Zone, where the rainfall is 
70 inches and upwards. Large areas of it occur in the plains 
and hills of Burmah and Assam, in Sikkim and South-Eastern 
Bengal, and in the Western Ghats. It is known as Lower 
Hill Forest in Bengal and Assam. It occurs in shady valleys, 
on the slopes of hills up to 3,000 feet, along watercourses, 
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aud wherever an abundant ])ereniiiul supply of moisture in tin* 
soil 16 available. ^ The growth is exceedingly dense, and the 
variety of species is very great, comprising trees of all diinen- 
wons, which sometimes form a mass of foliage ‘200 feet thick. 
The lofty trees which tower above the rest are frequent, |y 
deciduous. Among them may be noted Artocarpus Chaptanha^ 
A, LakoochOj Albizzia Lebbek^ A» sfipitlatay Schima Wallichii, 
Pterocarpus indicus, species of DiptsTocarpua and Steiculia^ 
£ylia dolabrif^mia^ &c. To these may be added numerous 
species of FicuB^ including the Caoutchouc tree, which 
develops a larger crown and attains a givater girth and height 
than any other tree in the moist forests of Assam. There are 
also oaks, CastanoposU, laurels, species of Aleliacea, (the most 
noteworthy of which is the toon), Mema ferrea, which 
predominates over large areas in Assam, &c. Bamboos of 
various species often form a conspicuous heavy undergrowth ; 
gigantic creepers intertwine amongst the trees ; palms, screw 
pines, Scitarninea and ferns are abundant ; but grassy herbage 
is rare. As regards shrubby vegetation, it is densest along 
open watercourses, in cleared spots, and along the outskirts 
of the forest, and often disappears entirely in dark places in 
the interior. In Bengal, in spite of the dense growth and 
evergreen nature of this subclass of forests, fires are annual, 
unless specially kept out, and do much damage. In Assam, 
on the other hand, it is believed that fires are unknown. (Is 
Ibis true ? i In Oudh and the North-West Provinces there is, 
perhaps, a fire in only one year out of ten, and this always late 
in the hot season, since the total combustible matter consists of Ibo 
dry leaves, which accumulate on the ground only after the 
grass outside the forest has already been burnt up to its very 
edge, and wbicli can, therefore, take fire only by the act of an 
incendiary. In Burmah fires rarely occur. As there is 
combustible matter in these forests during only a very short 
j)eriod of the year, and the quantity of it is inconsiderable, 
and as the leaf-canopy is constant throngbout the year, it fol- 
lows that conflagrations, when they do occur, do comparatively 
slight damage, and can be easily controlled. 

Mo 7'€ irtfo 7 'mationf especially as regards Southerfi India (include 
ing the Bombay Presidency) is requii'cd and will be very thankful^ 
ly received. It will, perhaps, be necessary to establish types in order 
to do justice to the vast and varied areas which these forests cover. 
For insia^we, it seems to me desirable to t7 eat of “ Mesiia ferrea 
Foi'esC^ as one type. 

6. PiNus Mkrkusii Forest.— This pine forms forests on 
the sandstone hills of Upper Tenasserim at altitudes varying 
between 1,500 and 2,500 feet, and also occurs as solitary tiees 
down to as low a level as 500 feet above the sea. . _ 

What is the nature of the undergrowth, grass include,d, and, 
what is the nature, prevalence, and severity of forest fires .* 
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7. Temperate Forests. — ^These are all hill forests and ex- 
tend vertically from an altitude of about 3,000 feet up to 
about 8,000 feet, ascending, however, in some oases, as %in the 
deodar type, much higher. The prevailing species are either 
evergreen broad-leaved trees with a few deciduous ones, of 
wliioli Quercus semecarpi/olia, Engelhardtias, maples, walnut, 
Andromeda^ and Alnus nepalenah are among the chief, or coni- 
fers either pure or mixed with broad-leaved trees. Where 
broad -leaved trees prevail, various kinds of oak, Castanopaisj 
magnolias and laurels, Bucklandia populnea^ Rhododendron 
arborenm^ &c., are the principal trees, associated with Andromeda 
ovali/oliaf maples, species of Cornacem^ Celaatrineos^ 

&c. The box occurs locally over limited areas, and the yew 
(Taxus baccata) is sometimes met with. The trees are frequently 
covered with epiphytic ferns and mosses, and Loranihacem 
are common. The types of this subclass are very numerous, 
but for the present, until more information is collected, the 
following eleven may be noted : — (\)( ast anopsia and Engel- 
hardtia forests of Sikkim ; (ii) Oak and Magnolia forests of 
Sikkim; dii) Oak and Magnolia forests of Burmah and 
Assam ; (iv) pinna Khasya forests of Burmah and Assam ; 

(v) Forests of Pinvs longifolia of the Western Himalayas; 

(vi) Temperate Oak and Rhododendron forests of the Western 
Himalayas; (vii) Box forests; (viii) Cypress forests of the 
Western Himalayas; (ix) Forests of deodar and its allies; 
(x) Pinna excelaa forests of the Western Himalayas ; (xi) The 
Nilgiri forests. 

(i). Vaatanopaia and Engelhardtia Foreata of Sikkim . — 
This type is met with between 3,000 and 6,000 feet of altitude. 
The cljief and most numerous trees are species of Caatanopaia^ 
Engelhardtia apicata^ Prunna Puddum, Alnua nepalenaia, 
Juglana regia^ Bucklandia populnea^ maples, birch, &c., with 
a few oaks at the higher elevations. Toon grows scattered 
throughout these forests, and attains a huge size, some trees 
yielding logs measuring 500 cubic feet. The undergrowth is 
especially dense in the more open portions, and consists of 
Artemiaia^ Rubua fiavua^ Mceaa indica^ Sarauja^ Eufya^ &c. 
Tree ferns are common, and the hill cane {Plectocornia 
htmalayana) forms dense thickets. 

What is the degree of prevalence and deatructiveneaa of fires 
in these forests^ 

^ii) Oak and Magnolia Foreata of Sikkim. — These forests 
begin at an elevation of about 6,000 feet, and are composed of 
a dense tall growth of oaks and magnolias, mixed with 
Caatanopais rufeacena^ Machilua odoratiaaima^ Phosbe lanceolata^ 
an Actinodaphnpj Echinocarpna daaycarpua^ Acer Campbellii, 
Rhododendron arbor eum^ R. argenteum, Andromeda ovafifolia^ 
^c., Sfc, The oaks are Quercua lamelloaa, by far the com- 
monest, Q, annulataj Q. apicata^ Q, acuminata, Q. pachy- 
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phylla nnd Q. fenestrata. Of the nin^DoliRs the principal are 
Magnolia Campbellii and Michelia exceba, lanuginosa^ nnd 
Cathcartii, The undergrowth is dense and consists of 
dilani/ies, ferns, &c., and, on the higher slopes, of the Mailing 
bamboo (Amndinaria racemosa\ whicli occnis gregariously 
in dense thickets preventing the growth of other vegetation. 

Is herbage abundant ? Do fires ever occur ? If sOj are they 
desti'uciwe ? 

(iii). Oak and Magnolia Forests of Burmah and Assarn.— 
The following is a description of the Ihirinese subtype con- 
densed from Kubz^S “Forest Flora of British Bnrnia^’ : — 


These forests begin at about 3,000 feet and reach the toj^most 
limit of tree vegetation in Burmah. The atmosphere is 
characterised by great dampness. The species are very nume- 
rous ; the principal are several species of oak {Qyiercus fenestirata^ 
spicata^ Bi^andisiana^ semiserrata^ &c.) ; of Castc{nopsis { ('• 
indica, tribuloidesj Falc07ieri^ diversifoUa^ ^c. ; of magnolias 
(Ilidum^ &c.) ; and of rhododendron {R. arboreum^ formosum 
and moulmeinense ), Ternstreetnia japonica, Fugenias^ Myi'ica 
aapiday Vaccinia^ Bnchlandia populnea^ SymplocoSj Andi'omeda 
ovalifolia, Cornus oblonga^ laurels, Dillenia aurea, 4*^., Among 
these grows a fan palm {('Jiamarops khasyana) and a climbing 
Plectocomia, The undergrowth is very dense, especially when 
light lias free access, nnd consists of bracken, BnhySy Gentians, 
Sundews, Senecio^ Lobelia^ Galium^ &c. Arundinaria ebgans 
forms a very dense undergrowth in places, and the trees are 
covered with epiphytic ferns and orchids, Cy^^tandraeecSy &c., 
interwoven with mosses and lichens. 

Information required regardwg the pi'evalence and sevei'ity 


of foi'est Ji 7 '€s, 

(iv). Finns Khasya Forests of Burmah and ihese 

forests are found in Burmah above an elevation of 3,000 f^t, 
and in Assam between 2,000 and 6,000 feet. In Burmah this 
pine grows pure or very nearly pure, except in deep gullies ana 
valleys, where it is mixed with a largo proportion ol broa( - 
leaved species, or is sometimes entirely absent. PI”? 
ly towers above the other trees, often attaining a height ot ^UU 


feet, whence its gregarious character. .,7 i* 

mat are the broad-leaved species mixed mih this pine in 
Burmah? What is the nature of the undergrowth, shrubby 
a» well as herbaceous^ What is the frequency 
of forest fires? For Assam information on every point »» 

Iv). Forests of Finns long{folia.-T!\aB type of Evergreen 
Forest is extensively represented throughout the ^iraa-ayas 
from the Indus to Bhutan. It enters the Moist Zone, but 
only in patches, and continuous stretches of it are 

ly or solely in the Intermediate Zone. It is confined to warm 

dry slopes and to free soils that are 

geLralfy speaking, limited between 4,000 and 6,d00 feet of 

5 ^ 
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uUitude. The pine is URiially nil bnfc pure, but Qiiercm ineana 
frequently forms, over limited areas, from 5 to 10 per cent of 
the crop, exclusive of course of the deeper ravines and any 
moist slopes where the pine disappears. The Valuation Survey 
of 17,000 acres, including the dampest localities, round 
Ranikhet gives an absolute proportion of seven of pine to two of 
oak. These forests are generally very open, ns the pines 
never, except in their youth, join crowns. The undergrowth 
consists of barberry, Gratcegus Pyracanthaj holly, wild 
pear, laurels, species of CelasirinecSy Caprifoliacea, CornacecBj 
and straggling growth, such as roses, brambles, &c. 
'fhe grass is usuall}^ spare and short, never rising above three 
feet. Forest fires are an annual occurrence, and are very 
severe owing to the thick layer of needles that covers the 
ground ; but the flames very rarely rise high enough to scorch 
the foliage of trees above the middle size. Usually the fire 
burns oflf the leaves only of saplings, its progress is com- 
paratively slow, and the only sign by which a recently burnt 
forest can be recognised at a distance is the blackened soil. It 
is a remarkable fact that Finns longifolia at Naini Tal is un- 
questionably a deciduous tree. 

(vi). Temperate Oak and Rhododendron Forests of the 
Western Himalayas, — This type of Tem[)erate Forest occurs 
in more or less large patclies or belts generally interspersed 
between stretches of forests of Finns longifolia^ of cypress, of 
box, of deodar and its allies, and of Finns ejcetsa^ beginning at 
4,000 feet and going up to 8,000 and sometimes 8,500 
feet. Moisture is essential to its existence. It thus occupies 
ciiiefly northerly and north-westerly slopes and all ravines and 
deep gullies, and also takes possession of the liigher 
southerly, easterly and westerly slopes in the Moist Zone 
of the outer Western Himalayas. The oalcs and rhododen- 
drons are mixed with numerous other trees, chiefly broad- 
leaved, of w’liich Andromeda ovalifolia, Machilus odoi'atissima^ 
mulberry, ash, Viburnums, species of Cornus, Rhamnus and 
Euonymus, birches, ahlers, willows, hollies, lioneysuckles, 
hornbeams, Ma|)les, Rhus, Fyrus variolosa and Symplocos 
cratoegoides are the principal. The species of oak that grow 
in these forests are, beginning with the lowest, Quercus annn- 
lata ascending up to 5,000 feet, Quercus ineana between 3,000 
and 8,000 feet, Quercus Ilex above 6,500 feet, Quercus dilatata 
above 4,500 feet, Quercus semecarpi folia above 6,500 feet, 
and Quercus lanuginosa in a few isolated patches between 7,000 
and 8,000 feet. All these oaks are more or less gregarious, 
notably so Quercus semecarpifolia* and Quercus ineana. The 
growth, wherever it has been unmolested, is extremely dense, 
with a close undergrowth of small shrubs such as Daphnes, 

* QwercNf i$m§oarpifolia forest ie described as a separate type under Deoiduoiu 
Forests. 
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Coioneasters^ roses, brambles and species of Saxifrages. 
Arundinarias are also very common, and in open places Indi- 
poferas and Uesmodium form impenetrable tbiclvets. Altiioui^li 
this type of forest has been classed as evergreen stOl most of 
the companion species are deciduous, as also Quercus setnccar- 
pifolm itseU. Ihree palms occur in these forests — at lower 
elevations, ullichia deiisiflora and Chamsrops Hitchieana^ both 
low shrubs, and the former forming tivquentlv a dense under- 
growth ; between 5,000 and 8,000 feet, in den*«e forest, and in 
laroe numbers, the tall and graceful CJiamocrops martiaiia. 

Owing to the moist nature of the localities occuj)ied by 
these forests, and the closeness of the growth, fires are a rare 
occurrence, do comparatively little damage, and are easily 
extinguished. 

(vii). Box Forests. — These ai*e mixed forests occurring in 
small scattered patches in the Suleiman and Salt Ranges, and 
in the Western Himalayas hetwceii 4,000 and 8,000 feet, and 
in Bhutan from about 6,000 to 7,000 feet. They hardly 
deserve being raised into a distinct t^pe but for the extremely 
valuable nature of the wood of the Box. The Box is grega- 
rious. 

Messrs. Bagshawe^ Moir^ Smythies and Ilearle., and of Iter gentle^ 
men who are familiar with forests of BoXy are invited kindly to 
publish their experiences. 

(viii). Cypress Forests of the Western Uimalayas . — This 
type of forest occurs over limited areas, between 5,500 and 
8,500 feet, in various portions of the outer Himalayan ranges 
from Chamba to Nepal, on or in the vicinity of limestone 
rocks, and generally, but not always, on very steep, dry, 
warm rocky, slopes. The cypress is, of course, the predomi- 
nant tree, associated, according to tl»e locality, with deodar, 
the Himalayan spruce and silver firs, and oaks, or with oaks 
alone. These oaks are Quercus incanaj dilatatOy and semecaipi-^ 
foliuy and, where they find favorable condinous, they fill up 
the intervals between the slender and loftier crowns of the 
conifers, and thus help to form a very complete leaf-canopy. 
The undergrowth consists of barberries, Hhododendron arborenniy 
species of CaprifoliaceSy SaxifrageSy Enonymus^ LornuSy Ilex, 
laurels, SymplocoSy CraUtguSy willows, &c., and undersbrubs 
such as Hubus spp.y Daphne papyracea. Indigoferay Spiroeoy 
Herbaceous species, liumex, I*otentillay ferns, &c., cover the 
soil. Owing to the generally damp and cold climate, and the 
absence of any considerable quantity of combustible matter, 
fires are rare, and do little damage. 

Forests of Deodar and its Allies.— type of 
Temperate Evergreen Forest is found in India in the Western 
Himalayas bet\”eou 66° and 81° East Longitude, from a point 



408 NOTES FOB A MANUAL OF INOIAN SYLVICULTURE. 


nbout 40 miles east of the Niti Pass* westwards to the boundary 
of Af^B^hanistan. Generally speakings, it beg^ins at 4,000 feet, 
and ascends up to 10,000 feet, and is mainly represented in 
the basin of the chief tributaries of the Indus, on the Tons, 
Jumna and Bba^irathi rivers, and on three or four feeders of the 
Alakuauda and Kali Ganga. As regards rainfall it extends 
from the edge of the moist to the vicinity of the arid zone. 
In the forests of this type the deodar alone covers large 
areas, or is associated with Pinua exceUa and Abies Smithiana, 
less commonly with Abies Webbiana^ and the three oaks, 
Quercus incana^ dilatata and semecarpifolia, Tiie cypress, 
birch, yew, and, in Kunawar and Pangi, Pitiris Gerardiana^ 
are also companions of the deodar. The true deodar forests 
occupy the middle ground between warm well-lit southern 
slopes on which the Pinna excelaa grows almost pure, and 
cold moist northerly slopes where the Abies Smithiana forms 
the predominating tree. Other trees are maples, alder, Celtisy 
ash, walnut, mulberry, Piatacia^ poplars, elms, &e. The 
undergrowth consists of hollies, barberries, species of Cornna^ 
Rharnnua^ and Lonicera^ roses, brambles, Fiburnumsy willows, 
Arundinariasy Desmodiumy Indigoferas, yew, hazel, &c. 

What ia the frequency and severity of forest fires ? 

(^). Pinua excelaa Forests of the Westei'n Himalayas . — 
These forests begin on the edge of the moist zone and extend 
inwards, through the intermediate belt, |into the arid zone. 
Although the Pinua excelaa itself is found as low down as 
5,000 feet, and as high as 12,500 feet, still the type of forest 
here referred to ranges only between 6,000 and 10,000 feet. 
Unlike its long-leaved congener, this pine does not form pure 
forests of large extent, hut is generally mixed, according to 
the elevation in any particular case, with Pinua deodar, 

the silver and spruce firs, and Betula Bhojpattra, The 
growth is generally lofty, sunnountiug an under-stoiy of the 
same shrubs and small trees as occur in deodar forest. Owing 
to the drier and more open nature of Pinua excelaa forest, 
fires are more general aud destructive than in the last 
described type. 

(xi). I'he Nilgiri Forests. — Information wanting as to 
nature of growth (including undergrowth)^ as to whether they 
comprise more than a single well-defined lypCy and as to the pre- 
valence and severity of fires. 

8. Alpine Evergrekn Forests. — This subclass of forests 
may, in a general manner, be said to begin at about 8,000 
feet, aud to extend to the upper limit of tree vegetation ; but, 
as has already been noticed in the description of the types 
of the preceding subclass, no hard and fast line can be drawn 
between the two. The deodar aud Pinua excelaa types run 

* The eastern limit of deodar here giren waa aieertained by an exploring party I 
sent to Nepal last summer. 



MOTES FOR A MANUAL OP INDIAN SYLVICULTURE. 409 


np into the zone of truly Alpine forests, and tlie Temperatci^ 
oak type tades insensibly into the corresponding Alpine type, 
ivhich isy however, deciduous (Qu^t'cus stmeco.v'pijolicL)^ These 
Alpine Evergreen Forests are situated partly in tbe inter- 
mediate zone of moisture, but chiefly in the arid zone beyond. 

I have 110 ^ personal acquaintance Avith these forests, and the 
literature in which they are described from the forester’s point 
of view treats of them too vaguely to enable me to divide them 
into characteristic types. We may, however, distinguish them 
tentatively, and quite provisionally, into the following ty})e8 
(i) Rhododendron Forests of the Eastern Himalayas ; (ii) 
Alpine Coniter Forests of the Eastern Hinialnyas ; (iii) Silver 
Fir Forests of the Western Hiqialayas; (iv) Juniper Forests. 

(i) . Uhododendron Forests of the Eastern Himalayas, — From 
Mr. Gamble’s description of these forests in Sikkim it would 
appear that the vegetation is composed chiefly of various 
species of rhododendron, the more common of which are R. 
Camphellii^ H. Falconeri, It, barbaium and R, arboreum. 
Associated with the rhododendrons are Petnla Bhojpattra 
(deciduous), several kinds of maples (also deciduous), Andro- 
meda omlifoUa^ Hydrangea altisshna, the yew, &c. For the 
forester, this type possesses little importance except as local 
sources of supply of fuel. 

Do fires ever occur ? 

(ii) . Alpine Conifer Forests of the Eastern Himalayas . — 
These forests consist principally of the Himalayan silver fir 
{Abies Webbiana)^ associated with a large proportion of Abies 
dumosa and Juniperus recurva. 

Dues Larix Giiffithii occur in these forests as a companion 
species, or is it gregarious enough to form a distinct type of 
Alpine Deciduous Forest ? What is the nature of the under- 
growth ? Do fires ever occur ? 

{i’uj. Silver Fir Forests of the Western Himalayas, — These 
are extensive forests ot Abies Webbiana, pure or mixed with 
maples, rliododeudrons, oaks (Quercus dilatala and semecarpi-- 
folia), Betula Bhojpattra, Abies Smithiana, Finns excelsa, &c. 
They sometimes ascend as high as 13,000 feet. The purest 
ibrests are found on cold northerly or westerly aspects. 

Do these forests extend into the Arid Zone ? What is the com- 
position and character of the undergrowth ? Is the leaf-canopy 
always very dense ? Do fires ever occur ? 

rivA Jumper Forests.— "Vlwe forests occur at very high 
elevations, olten forming the upper belt ot tree vegetation. 
They range generally between 9,500 and 15,000 feet, and 
extend into tlie heart of tbe Arid Zone. In the Western Hirna- 
Liyas Juniperus communis and #7. recurva form extensive 
patches or belts, either pure or mixed together, of low forest 
on di-y bleak, often rocky slopes. Tbe latter species^ like the 
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Inr(][e juniper (J. Wallichiana) continues eastwards to Sikkim, 
but ceases to be ^re^Arioiis. 

Is the growth dense ? IV hat is the nature of the herbage or 
other undergrowth ? 

9. Sandalwood Forests. — Does the Sandalwood tree form 
a sufficiently large proportion of the forests in which it grows 
to permit of its being raised into a separate sub-class ? If so, 
would Major Van someren or Mr. Hutchins kindly favour us 
with descriptions of these forests, which they know so well ? 

Section II. — Deciduous Forests. 

1. Forests of Cold Weather leaf-shedders. — In tin's 
subclass of forest the rnajority of^he trees shed their leaves in the 
cold season or soon after the Sou tli- West Monsoon has ceased, the 
rest beinw either evergreen, such as Abies WebbianUy rhododen- 
drons, junipers, yew, Mimusops indica, Pongamia glabra, &c., 
or, in tlie great majority of cases, hot weather leaf-shedders 
such as kliair, Anogeissus latifolia, Uhnus integrifolia, &c. 
Three principal types of these forests may be noted' viz,, 
(i) Sissoo Forests in Northern India, (ii) Boswellia thurifera 
Forests in Central India and the Deccan up to within 20 miles 
of the Western Ghats, and (Hi) Alpine Birch Forests. 

(i) . Sissoo Phoresis, — This type occurs mostly on silty sand 
or gravel along the banks and on the islands of Himalayan 
rivers, extending from some point a few miles above wliere 
they issue out of the hills down to from 50 to 100 miles in the 
plains. The sissoo is often pure or very nearly pure in it. 
The leaves of this tree fall in November — December. Its most 
frequent companion is hhair, v^hich sometimes forms as 
luucli as 10 per cent of the crop and loses its leaves soon after 
the end of the cold weather. Other allied species are Ligustrum 
robustum, Albizzia stipulata, Julibrissin and Lebbek, Cedrela 
Toona, Bauhinia racemosa, species of Ficus, Spondias mangi- 

fera, Ulmus integrifolia, Premna mucronata, Bombax malabari- 
cum, Zizyphus Jujuba, &c. The growth is generally open, but 
is occasionally dense enough to kill out all herbage below. 
The undergrowtli, as is to be expected in sandy soils, consists 
chiefly of coarse spare herbage, sometimes attaining a height of 
8 feet, but more commonly not exceeding 3 feet. In conse- 
quence of this and of the generally moist nature of the sissoo 
localities during the greater part of the year, forest fires, altliougli 
generally annual, are usually not severe. 

(ii) . Boswellia thurifera Forests. — This second type of for- 
ests of cold weather leal-shedders is most extensively represent- 
ed on the hot, dry, compact sandstone hills of Vindhyan for- 
mation along the upper and middle course of the Narbada and 
its tributaries, on the drier ridges and spurs of the Sathpuras, 
on the arid bills of the Deccan to within 20 miles of the 
Western Ghats, Rnd ou silicious soils in the upper basins of the 
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Maliauadi and Son rivers. A patch of about two square miles 
is also found on the southern face of the Siwaliks west of 
Hardwar on the Ganges. The BosweUia is sometimes quite 
pure, especially in ferruginous soils ; but, as a mlo, it sur- 
mounts a sparse stunted undergrowth of other species, usually 
hot weather leaf-shedders, such a«i khair^ teak, Pierocarpus 
Marsupiumy Anogeissus latifolia, Stneulia urens, &c., ^^hi(‘h 
are elsewhere large or at least middle-sized trees. In Nimar, 
in Central India, and in a few other places Hardwickia binata 
shares a not inconsiderable place in th#^ leaf-canopy wiili it. 
Occasionally Dendrocalamus strictus and Buchananla laUfoha 
are also associated with it. There is often a shrubby under- 
growth of Nycianthes Arborti^iiSf and tSympborema involu- 
cratum. The BosweUia is quite leafless by the middle of 
December, and does not renew its foliage until the end of 
June. Moreover nearly all its companions are also bare eaily 
iu the hot weather. The appearance of the fo**est8 is, therefore, 
extremely bleak and desolate throughout the hot weather. The 
trees usually stand apart, and the foliage of the BosweUia is 
never dense. There is hence always a more or less heavy 
growth of grass, although the poverty or al)‘«ence of dicotyle- 
donous herbage is remarkable. After what has been said, it 
is obvious that conflagrations are an annual plague and their 
effects are aggravated by the dry ungrateful nature of the 
8f»il and cliinale, which is rendered still more dry and barren 
by tlie reaction of the fire on them. Since the BosweUia^ 
under tlie most favourable conditions, forms only an open or 
interrupted leaf-canopy, we have only to keep out fire conti- 
nuously in order to imj>rove the soil and the growth and pro- 
portion of the companion specio^, many of whieli would then 
rise lip on a level with tiie BosweUia^ and ultimately form a 
large and valuable integral portion of the crop, 

(iii). Alpine Birch Forests, — These forests are found in tlie 
higher ranges of the Himalayas, extending far into the Arid 
Zone. Their lowest limit is, in the Punjab at 7,000 feet, in 
Sikkim, not under 9,500 feet. They ascend commonly to 
11,000 feet, often to 12,000 feet, and sometimes, as in inner 
Sikkim, io 14,000 feet, and are most frequently met with on 
northerly and westerly aspects. The Indian Alpine Birch (Bc- 
tula Bhojpattra) grows there almost pure, and, as it sheds its 
foliage in October, and does not renew it until the following 
April qr Mav, these forests are leafless during half the year. 

IFhat are the allied species ? Whal is the composition and 
character of the undergrowth ? Do fives ever occur ? 

2. Forksts of Hot Wkathkr leaf-shbddbrs.— In this 
subclass of Deciduous Forests tlie majority of the trees lose 
tlieir leaves in the hot season. It is much more extensively 
distributed than the preceding one. It presents numerous 
types, of wliich, however, I will note only the following ten, 
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wbfoli sepm to be the mo^t important :“(i) Quercus 9emecar^ 
pifotia Forests of the Western Himalayas^ (ii) Sal Forest, 
yiiit ilixed Forests in which teak is present, (iv) Mixed Forests 
without teak, (v) En^ Forest, (vi) Acacia Catechu Forest, 
(vii) Hardwickia binata Forest, (viii) Bamboo Forest, (ix) Ano^ 
geissua pendula Forests, and (x) Malanorrhrea uaitata Forests. 

(i) . Quercna aemecarpifolia Forests of the Western Hima- 
layaa. — Tliis U pe of forest occurs in larpfe patches in the Moist 
and Intermediate Zones, begfinniug at about 8,000 feet and 
ascending to 12,000 feet, not unfrequently forming the upper 
limit of arborescent vegetation. This oak is gregarious, and 
often forms a pure growtii over considerable areas. Otlierwise 
it is associated with a varying ppoportion of maples. Rhododen- 
dron arboreum^ Betula Bhojpattra and acuminata, &c. The 
leaf-canopy is generally dense and then admits of only a light 
undergrowth of species of barberry, Rhamnus, Euonymus, 
Lonicera, Vibu9*numf Ribes, Pyrus, brambles, &c., with a her- 
baceous ground-covering of Potentillaa, Spiraas, Fern*?, &c., 
&c. Where the forest is open, Arundinaria falcatn, and, at 
lower elevations, also Indigofera heterantha and atropmpurea^ 
form a dense undergrowth. Owing to the damp climate, the 
all but evergreen leaf-canopy and dense covering of shrubs and 
herbs, fires are very exceptional occurrences, 

(ii) Sal Forest, — In this the second type the sal is always 
the predominant tree, sometimes growing almost pure, other- 
wise associated with Terminalias, Lagerstramia parviflora, 
Dillenia pentagyna, Buchanania latifoHa, Semecarpus Anacar- 
dium, Anogeissus latifolia, Bauhinian, Dendrocalamus strictua, 
Ougeinia dalbergiotdes, Eugenias^ Murrayas, laurels, species of 
Ficus, Wrightias, Albizzias, Wendlandias^ Pinus longifolia^ 
Bombax^ &c. 

The forests of this type form two irregular but fiiirly defined 
belts separated from one another by the Gangetic plain. The 
Northern or Sub-Himalayan belt extends from Assam to the 
Kangra Valley in the Panjab, skirting the foot of the hills and 
descending into the doons and valleys, and ascending in places, 
as near Naini Tal, to 4,400 feet. Near the western end of this 
belt the sal forests are less extensive, and terminate near the 
Beas river in a number of scattered patcnes of limited area. 
There are no sal forests in the plains west of the Ganges ; 
while east of that river, in Rohilkhand, Oudh, Gorakhpur, and 
Bengal, such forests occur at a considerable distance, sometimes 
100 miles, from the hills. The second, or Central Indian, belt 
occupies the hilly country of Behar, Rewah, Sirgooja, Chota 
Nagpur, Midnapur and the Maikal range of hills between the 
Narbada river and the open country of Raipur, extending 
south to the upper basins of the Indravati and Severy (both 
tributaries of the Godaveri) to the upper basin of the Malia- 
ntidi, and into the Northern Gircars* An outlier of this belt 
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occurs on the sandstone hills of the Paciimarhi rann^e, and in tlie 
valley of the Denwa. *Sal forests are never found in a tliriviii^ 
state off free, waler-transmittiii^ soils. When they occur on 
stiff clays, as in many parts of Oudh, Kuniaon a al tlie Dehra 
Dim, the trees are g’enerally dw’arled and seldom attain a larnre 
^irth. Their range of distrihiitinn is liinited and determined 
by the hot and dry winds ot the (x.ingetic plain, of the P»injah, 
of Bundelkhand, and of tlie Malwa plat(‘an, by the (V'litral 
Indian trap country, and by tlie excessive moisture east of 
Tezpnr in Assam. 

Although tliis type of forest has been (da‘-sed as dei'iduoua, 
still the sal, which is the main tree, is in the inoister localities 
seldom quite leafless, the new^ush of leaves coming out as the 
old ibliage is shed. 


The growth is, as a rule, lofty and dense, and, with ]>roteo- 
tion, is always close enough to kill out grass. Indeed tiie 
stool of the young sal is so vivacion^^, that even under the 
regime of annual fires it strengl liens itsedf every year nnril 
it is able to throw up a master-shoot which, if not entirely 
proof against fire, is still burnt down only for a portion of its 
length ”and is ultimately able to rise up above its influence. 
The result of this, combined with the tendency ot sal to form 
n complete leaf-canopy, and its affecting soils where the grass 
generally remains green or at le<ast moist, and nightly dews 
prevail up to the middle or even the end of May, is that, with 
fevv exceptions, sal forest is to a great extent self-protected 
against fire. Our preseut forests of tliis type are, however, in 
80 ruined a state that they are interspersed or surrounded with 
glades and blanks, in which the growth of grass is rank and 
higli and makes partial conflagrations an annual occurrence. 
Puch conflagrations are necessarily very severe, hut the aiea 
over wliich tliey rage is becoming every year smaller as tlie 
forest encroaches on the grass land. 

(iii). Mixed Forests in which Teak is presenL— This second 
and extremely inijiortant type is distributed in India ju-oper south 
of a line beginning at the month of the Narbada, running 
north-east below Mhow and Bhopal, thence turning north 
past Saugor to Jliansi, and finally from latitude 25 30 North 
sweeniut; round in a south-easterly dirertion by » a a pni an 
Mandla to the Mahanadi river in Orissa; and m Burmah south 
of the 25th parallel of North Latitude. , . 

In .India iiroper there is little doubt that its northern limit 
from the Narbada to Jhansi and Jabalpur is determined by 
tlie low temperature of the winter months in the country out- 
side that line while its spread further 

is prevented by the greater suipbility of the climate and soil 
for species which prevail over the teak m the struple tor 
existence, notably sal. It floiirislies on sandstone but it is 

also largiV 

° 53 
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tlie ilrninnfje is sufficiently free. In Biirmnli this type of forest 
airtceiids to 3,000 feet, in the northern portion of its ran<Te in 
India proper tip to 3,500 feet, and in the Peninsula up to a 
little above 4,000 feet ; but generally the growth of teak 
becomes stunted above 2,000 feet in Burmah and in the nor- 
thern portion of its habitat in India, and about 3,000 feet in 
the Indian Peninsula. In Central India the growth of that 
species is unpromising except in a few isolated localities, as in 
tlie Ahiri Zainindari iu the Chanda District, in places in 
Biistar, &c. 

In tliis type of forest the proportion of teak to its associates 
is very variable. On alluvial soils and on the rolling trap 
hills of the Sathpuras, where^r extraneous circumstances, 
such as Dhaya^ have driven out or kept back the other 
species, the teak is almost pure. Elsewhere, according to 
fluctuations in the nature of the soil and subsoil, and to 
change of aspect and locality, it is either entirely absent 
over several acres and even one or more square miles, or 
appears in patches of several individuals together; but iu any 
case, when a sufficient!}" large area is considered, its proportion 
scarcely eve^* exceeds 1 in 10, and is generally not more than 
1 ill 100. The associates of teak are, besides bamboos, the 
ordinary trees of the dry tracts of India. These of course 
Vary in different jiarts, but the following kinds may be regarded 
ns its nsinil companions : — Ougeinia dalbergioides^ Anogeissus 
latifolia, Diospyros Afelanoxylorij Terminalia tomentosOj Dal* 
bergia latifolia^ Pterocarpus Marsupium^ Lagerniramia parmfiora^ 
Gmelinaarborea, Schleicheratrijuga, Cassia Fistula, Terminals 
helerica, Buchanania latifolia, Semecarpus Anacardium, Garn* 
ga pinnata, Sterculia, Eriolcsna, Cordia, Adina cordifolia, 
Carey a arborea, Bauhinias, &c., &c. To these must he added, 
ill Burmah and some of the forests of the Peninsula, Pterocar* 
pus indicusj Xylia dolabriformis, Anogeissus acuminata, &c. ; 
in some parts of Central and Southern India, Hardwickia 
bhiata ; a id for the whole of Central India, the Deccan, and 
some portions of the Peninsula, Boswellia thuri/era. 

Tlie following is a brief recast by Mr. Baden-Powell of the 
four subtypes of Burmese Teak Forest established by Dr. 
Brandis in his Attaran Report: — 

{a). Position. Level, below hills or in valleys near higher 
bills as Beeling (Martaban). 

Soil. Moist, good. 

Companion species. Very various : Lagerstramia Flos- 
Regina and tomentosa, Dillenia, Bignonia, &c., <&c., and 
bamboos. 

Undergrowth. Musa, Zingiber, Curcuma, Glohha, and Acan* 
thaceoiis plants. 

Shade in Hot Season. Constant. 

Fires. Not regular ; not dangerous. 
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(6). FoaUion. Lower undulating hills. 

Soil. Moist, good. • ° 

towpanion speciett. Bamboos in scattered clumps, X^lia^ 
Fterocarpua^ Albizzia, Terminal iasy DiUenia specioaa, 
Hibiscus^ Bonibao! and Fviodcuilron, 

Undergrowth. Pollinia or Teak (irass, wiiicii dries and be- 
comes inflammable. 

khade in Hot Season. Some. 

Fires. Regular, destructive. 

(c). Position. Lower undulating bills. 

Soil. Poor and dry. 

Companion sffecies. Dendrocalamus strictns^ Hibiscus , Xtflia^ 
Terminaliay &e. 

Undergrowth. Little or none. 

Shade in Hoi Season. None. 

lives. Regular, hut sparse undergrowth readers them light. 

Position. Higher hills. 

Soil. Slopes with good soil. 

Companion species, livergreeii Bamboos, Xylia^ Homaliamy 
Terniinalia. 

Undergrowth. Rather sparse ; in places Acanthnceous plants, 
Baliospermum, &c.,and Grass. 

Shade in Hot Season. Some. 

Fires. Occasional only, and not very destructive. 

In India most ot‘ the companion species in this type of’ 
forest are leafless during the whole of the hot weather, while 
the growth is generally more or less open and the ground is 
iieiice nearly always covered with a close crop of grass from 
1 to 12 feet high, w'hich, owing to the dryness of the soil, 
becomes easily inflammable very early in the year. More- 
over the pile of newly-fallen dead leaves on the ground is every 
year more than a foot thick and is highly combustible. The 
consequence is tliat, except where protection is specially under- 
taken, fires sweep annually through every square inch of the 
forest, burning up all the grass and the thick ci/vering of fallen 
leaves, seeds and debris of brandies, thus j)ie venting natural 
r#^)roduction, impeding the formation of liumna, liardeniiig, 
caking and baking the surface soil, and destroying or fatally 
injuring a large portion of the standing growth. 

(iv). Miaed Forests without Teak . — This type of Deciduous 
Forest forms the connecting zone or link between Teak Forest, 
on tjie one side and Hardwickiay Acacia Catechu^ Bamboo, Eng 
and especially Sal and tlie first, six, and ninth subclasses of 
Evergreen Forests on tlie other. Forests of tliis type vary 
greatly in their constituent species, which are, however,^ the 
same as those of the two types just described. Their limit is 
determined by the frequent inability of teak to extend itself, in 
numbers sufiicient to form an intcgial portion of tlie crop, riglit 
up to the confines of Deciduous Forests of the reiuaiuiug types 
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and of the Evergreen Forests already mentioned. Hence, as a 
rule, they occur only in patches or belts of limited extent sepiirat- 
ing- Te.ik Forests from the rest. One of the largest of these 
areas, an except ioiuilly extensive one, is the Moharli Fterocarpns 
Marsnpium tract in the Central Provinces, which measures about 
4<J0 square miles. As is natural to expect, they offer many 
pes according to tlie prevailing tree, which in one case 
is Fterocarpus Marsupium ; in a second, Ougeitda dalberg hides ; 
in a third, Anoqeissus Utifolia ; in a fourth, Terminalia tomen- 
tosa ; and so on. 

On stiff binding soils Terminalia tomentosa forms under 
favorable circumstances a dense lofty leaf-canopy tolerating no 
undergrowth of any kind, and ttudi patclies are self-protected 
against fire to the same extent as Bal Fore'^t. Otherwise fires are 
an annual visitation ; but tlie injury done by them varies greatly 
A\ilh the pn*domiuaut species, being, for instance, comparatively 
slight in tracts of Ougeinia dalbergioides and very severe in 
those of Pterocarpus Marsupium and of Anogeissus lafifolia, 

(v). Kug Forest — This type is peculiar to Bunnah and is* 
80 named after the principal tree in it, the Eng {Dipterocarpus 
tuberrulatns). It has been divided by Kuaz into two subtypes 
as follows : — 

(a,) 'True Eng Forest. — This subtype occurs entirely on 
laterite oil flat or undulating ground, and is marked by the 
complete absence of teak from it. Tlie Eng is, of course, the 
predominant tree, but associated with it are JJillenia puhher^ 
riina^ Shorea obtnsa^ Penfacme siamensis^ Lophopetalum Wal- 
li chi i^Zizy pirns Jujuba, Buchanania laiifolia^ Atelanorrhcea usitaluy 
Symplocos racemosaj Diospyros birmayiica, Balbergia cultrata^ 
Wendlandia finctoria^ Terminalia macrocarpa^ Careya nrborea^ 
JStrycJuios Tiux-vonnCa^ Odma Wodie7% Xjardenia furgida, Eugenia 
Jambolaiia, &c. Dendrocalamus strictus puts in an a|)j>earance, 
but only on tlie outskirts of the forest. Climbers are remark- 
able by their almost total absence. Slirubby and herbaceous 
growth is meagre and sparse. Where depressions occur, they 
are usually covered over with deposits of stiff clay inundated 
during the rains and more or less covered with thin grass aSd 
sedges. Fires^occnr annually, but, owing to tlie comiiaratively 
small quantity of combustible material on the ground, are not 
very destructive. 

(Jj,) Hill Eng Forest- This subtype occupies tlie ridges' 
of the outer bills of Martaban and Upper Tenasserim, wliere 
they luxuriate either on laterite formed by the decomposition 
of the underlying rock or on debris of inetamorphic rocks. In 
general aspect this subtype agrees wdtli the one just described. 
But the Eiig is often replaced or intermixed with Dipteroear* 
pus costatus, and ohfnsiJolufSy and some other trees are met with 
MU‘h as Fngelhardtia villosa, Quercus Hraudisiana and Bancana^ 
Hcliiina U'incana, Castanopsis tribuhides^ &c. 
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What is the nature of the undergrowth^ and the prevalence and 
destructiveness of fires ?• 

(vi). K hair Forest, — Forests of Acacia Catechu^ ussociateil 
frequently with sissoo, but more or less pure, are louiid in tlie 
Bub-Himahiyan belt on isbunls mid on the bmiks of streams 
near tiieir entrance into the plains from the ludu«« to Assam.* 
The tree forma more or less pure ioresta also r>n dry sniiflstone 
liills in Central India and on alluvial soda at the foot of the hills 
in the Prome and Tliayetmyo Districts in Ibirmah. In the 
Sub-Himalayan tract the growth under l:i\or:ihlo conditions is 
at least fairly dense. This fact, combined \\irh the nature of the 
soil (sandy and extremely wet dunnjf the season ol \ e;»ctation), 
accounts for the usually very sl^ort and spare ciop of oi-iss and 
otlier iindercrrowth in these forests^ and Uic nifrequency and 
lioht character of fires. In Central India the oiowtli is very 
o]>en and stunted and the crop of pra'^s coinpai ati\ elv heavy, 
with the result that very destructive fires oceui minuall}', which 
render the khair crooked, shinbby and unsound. 

Information required regarding the Sha tracts of Burmah. 
{Udessrs Oliver mid Pickard.) 

(vii). llardwickia binata Forest. — This species forms Ionic 
belts or patches of ^jreater or less extent ol toiest in some of 
the drier tracts of South and Central India. Cue oreat belt 
extends from a point west of Indore tiiroiioli Diiar, Niinar, 
Khandesh, Berar, Clianda and the Godaseri Forests into the 
Circars. Patches occur on the eastern slojies of the Pach- 
marhis, near the Dudhi river, on the Sin}?roli hills south of 
the Sone River, and in Northern Mysore. Everywiiere in this 
pe of forest the Hordwickia is easily tlio predomiuatinrr tree ; 
but as it forms of itself very open jrrovyth, and throws little 
sliade, there is always a certain ])roportion of sjiecies charac- 
teristic of the dry tracts of Iiuiia associated with it: — Anogeis^ 
sus latifulia, DosweWa thwnfera, Odina Wodier, Schrehera 
sivietenioides , teak, bamboo, Diospgros Metanoanjton^ Pterocar^ 
pus Marsnpium^ ’Sogmida /ebnfuga, Ternnrndm lumentosa, 

The uudei’i^rowth consists cheifly ot Nyctanthes ArbortrisfiSy 
winch forms dense tliickets, Acacia Catechu, Mimosa rnbienulis, 
Gardenia turgida and lucida, Zizyphus aylopj/ra, liandia dvme- 
torum, Celastrus senegalensis, FLacourtm Bamontc/n, Kydia 
calycina, Helicteres Isora, Cochlospermum Gossypium, Balanites 
Bccthurqhii and Grewia pilosa and asiatica ; and the iinder- 
8hrul\s Grewta polygama and Desmod i urn gang eticum^re very 
common. The ^rrowtli of grass is very variable, being trom 
dense and rising np to a hei<rl.t of 8 feet on the richer and 
deeper soils to rather spare and from only 9 inches to 2 feet 
l.;J. in ,h-v rockv situations. This orass dries np between 

species sued 


October and February, and all the companion 


See footnote to 373. 
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tlieir leaves witliin the same period, nnd do tiot renew them 
Imfore tlie middle or end of June. Thus fires rage from 
Ot tober to the coiumenceineiit of the rains and are very 
destructive. 

(viii). Bamboo Forest , — This type is largely developed in 
Biirmah, in Eastern Bengal and in Assam, and partially in 
Central India and in the Peninsula. It is characterised by 
great uniformity of aspect and by the poverty of tlie under- 
growth, shrubby as well as lierbaceous, due to the dense leaf- 
canopy above and the invasive nature of the root apparariis of 
the bamboos. We seldom find more than two kinds of hamhoo 
together, and we thus have subtypes according to the prevail- 
ing species, after which they may he named. Single species 
i'requently cover enormous areas, as for example in the Garo 
Hills, where, out of an area of 600 square miles, at least half 
is covered by tlie Terai Baiis,’^ wdiich forms tlie densest 
growth imaginable, occasionally reaching a height of 40 feet. 
On a very much smaller scale the Kattang {Bambusa arun- 
dlnacea) and the iJendrocalamue strictus form jiatches or belts of 
from i 1o 15 squares miles of more or less pure forest in the 
North-West Provinces, in Oudh and in Central India. 

As in each bamboo clump some shoots die every year, and 
tlie layer of dry fallen leaves is very thick, there is always a 
large quantity of highly combustible material in these forests, 
which renders fires an annual and very destructive visitation. 
Blit when the gregarious flowering begins and the clumps die 
off wholesale, the fires become quite uncontrollable and tlie 
whole crop of seed is sometimes destisoyed. 

The species sometimes associated with the bamboos vary 
according to the locality, but are generallv the same as those 
wliicli grow in the neighbourhood and belong to the types of 
forest already described. 

When the bamboos have seeded and died off simultaneously 
over a large area, numerous seedlings of . hardy shrubs and 
trees spring up with the bamboo seedlings and contend witli 
these latter for supremacy, and not uiilVequently gaiu the upper 
Lard, keeping down tlie bainboos as an undergrowth. 

<ix). Anogeissns pendula Forests , — This type consists of 
large stretches of almost pure forests of Anogeissus pmdula 
(Dhaukra) clothing the dry suhmetamor|)hic hills of Ajmir and 
Marwnr, of Meywar, Bassi, Chitor, Bundelkhand, &c. The 
principal companion species are khair, Bauhinia racf^mosa^ 
Boswellia thnrifera^ Ehretia lavu and oblusxfolia^ Dalbergia 
lanceolaria^ Anogeissus latifolia, Euphorbia JSionlia, bfc. 

The growth is nuder favorable conditions, as a rule, extreme- 
Iv dense nud bushy, niid seldom exceeds 35 feet in heigiit. The 
shrubby uiidergrowtii consists of several small species of 
Grewia (villosn, popullfoHa,, salvifolia, asiuticu, and pilosa) Bhus 
mysorensisf F lumbago zeglanica^ &c. The crop of grass in the 
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jjl.'ides nnd bhiiiks is short and spsire, and dries up by Novem- 
ber. Fires there are hence regular occurrenoerv, and, in spile 
of the li^lit growth of the grass, are extreInel^ severe owing 
to the long dry season and the high temperatnie of the ho7 
season They are also severe in the cloje-grown portions, ns 
the daaukra, i)eing very nearly ])uroand out of leaf from A])ril — 
May to the first w’eek of the rains, the ground gets covered 
in the hot w’eathor with a thick covering of dry leaves, which 
burns up fiercely when ignited, tho fire rising to the top of the 
low’-crowned trees and killing and injuring innumerable buda, 
twigs and branches. Under these circumstances it is nncoin- 
mon, in spite of the profuse annual seeding of the dhaukra^ to 
find any noticeable quantity of young reproduction, and the 
trees grow stunted and braneliv. 

(x.) Melanorrhcta vsltata Forests ^ — This lias been suggested 
to me as a type by a Forest Officer from Burtnah. As 1 
have no experience wliatsoever of that province, w^onld foresters 
there kindly favour me with a brief description of the type 
in question, bringing out all its main characters?* 


Chapter IV. — Creation and Regeneration of Foreste, 
Section 1. — Definitions. 

A forest may be created or regenerated either artifictallv 
or naturally, or by both means combined — artificially 
by means of direct SOWING or PLANTING, naturally by means 

of SELF-SOWN SEEDS, STOOl.-SHOOTS 01* SUCKERS. 

In DIRECT SOWING, as the term implies, the seed is placed 
ill the ground in tlie forest itself which is to be created or 
regenerated, and at the very point which the seedliug is finally 
to occupy. 

Planting may be distinguished into planting proper, 
and PLANTING w’ith slips and layers, suckers and rhizomes. 

In PLANTING PROPER seedlings raised at, and brought from, 
some other point are used in the place to be stocked. 

A SLIP t is R severed branch or stem, a certain or the whole 
length of which is put into the ground where it strikes 
root. Slips may either, like seeds, be placed out at once 


* The render will now have seen how necegsarilr imperfect and aketcby the 

Noten given in this ('linpter are. To do jimtiee to the auhject of it would require 

a lone find thopoujTli faiiiilinritv. «uch ns n * ordina^ beinp could acquire even in a 
whole lifetime, with the multifarious forest forms of a continent like India, which 
comprises within itself nearly every imnpinable variety of soil and climate. My 
only hope is that I shall meet wirh the hearty co-operation of all Indian foresters, 
whose combined experiences it will be possible to harmonise and embody together 
when the present (.'hapter comes to he finally written. I address my appeal more 
especially to Southern India, which is as yet a completely unknown land for me. 

t The term more generally in use is “ cutting,'* but this word also denote! 

felliniP, OP the removal of the whole op a portion of a sUiiding cnip. I have 

hence, to avoid an arabiffuous terminology, preferred the less usual noun “ alip ” 
from which wo derive the verb “ to slip,’* and the noun “ -hnpiny meaning 
respectively to propagate hg »1ip» and the operation of propagating bg alipM. 
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where they are required, or, like seedliiiffs, they may be raUed 
elsewhere and removed thereto only after they have struck 
root. 

Layers are also branches, which are, however, at first bent 
and pegged down into the ground at some point below their 
growing extremity, or enclosed for a part of their length 
within a ball of earth, and are severed from the parent stem 
only after they have struck root. 

To TRANSPLANT means simply to remove a plant from any 
one place to any other. 

A TRANSPLANT is any rooted plant used in planting. 

A NURSERY is any area specially sot aside for the raising 
of transplants. 

To PICK OUT a plant is to remove it from one point of the 
nursery to any other, w^liile to put out a transplant means 
to place it in the ground in the forest at the point itself which 
it is finally to occupy. To pick out and to put out are thus 
only two special cases of transplanting. 

To underplant is to jdant under an existing taller crop. 

A SEEDBED is aiiv Cultivated portion of a iinrserv in 
which plants are raised from seed sown in situ. Before 
transplants are put out, they are often removed from the 
seedbeds and planted out in regular Hues in the nursery itself, 
‘such lines being termed nursery-links. 

Section 2. — Nurseries. 

Whatever method we adopt for the creation or regenera- 
tion of a forest deserving of the name, the establishment of 
a nursery is iiuiisj)ensable. If planting is resorted to, the 
necessity of a nursery in which to raise the transplants is 
obvious. However successful natural regeneration may be, 
however conscientious or skilful the care and precautions taken 
ill executing direct sowings, there will always be spots of 
less or greater magnitude in which seedlings will die off or 
refuse to come up, or in which stools will be unproductive, 
or in which a given valuable species will be alisent or insuf- 
ficiently represented, in which, iu short, the early establish- 
ment of plants of a certain species and of a given size and 
vigour will be urgently required. In all these cases a mi r- 
sery must be at hand from wliioh a supply of such plants is 
immediately available. In a nursery all the [dants receive 
individual attention, and it is there alone that they civn be 
raised under the most fiivorable conditions possible for any 
required purpose. How to establish a nursery is, therefore, 
the first question that requires to be answered. In doing so, 
1 will consider the subject under the following nine Leads : — 

(1 ) . Choice of site. 

(2) . Area of nursery. 

(3;. The form of its boundary. 
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(4) . Fencing. 

(5) . Watering. 

(6) . Preparation of tlie soil. 

(7) . Laying out of beds, paths, &c. 

(8) Collection and stonigfe of se<‘d. 

(9) . Preparation and manageiru'ut of seedl)ed8 and nur- 

sery lines. 

Before proceeding to discuss each ot these points separately, 
it is necessary to premise that nurseries may be either 
TICMPORARY or PERMANENT according to the purpose which 
they are to serve. For instance, heavy planting operations 
are undertaken over a large area, and carriage is ei pensive ; 
in this case it may be found advantageous to make several 
temporary nurseries, each to supply the transplants within 
a certain radius of itself, and to he abandoned immediately 
afterwards. Or, again, a large blank is to be restocked near 
whicli there is an excellent site for a nursery, but which is 
situated at some distance from tlie regular nursery serving 
the forest ; here also it might be profitable to utilize the site 
in question in order to raise just the number of plants 
required. And so on. 

It is evident that once a nursery is established, it can he 
maintained indefinitely without any further expenditure on 
the preparation of the soil, on fencing, and on the supply 
of means for watering it, except what is necessary for mere 
repairs. This expenditure is always comparatively heavy, 
and is incurred once for all in a permanent nursery, whereas 
it constitutes a fresh charge each time a temporary nursery 
is made. Moreover a permanent nursery can, for obvious 
reasons, be managed more efficiently and also more economi- 
cally. Hence the only advantage which lies on the side of 
temporary nurseries is reduced cost of transport; and conse- 
quently, whenever there is any question of establishing this 
class of nursery, it must first he proved tliat the saving on 
carriage is not more than counterbalanced by what would be 
gained in efficiency and in reduced charges on the raising 
of the transplants in a permanent nursery. 

§ 1. Permanent Nurseries. 

§§ 1. Choice of site. 

In cliooainjy a site for a periniment nursery, we Iiave to 
consider its two elements; — (i) soil» (ii) locality. 

Witli respect to tlie first, it is an exploded idea that trans- 
plants should necessarily he raised in soil similar to that ot 
the forest into which they are put out What we require is 
nothiuff more or less than vigorous plants well lurnished 
with fibrous rootlets and with a crown strong: in proportion, 
and that soil is the best for our purpose which produces 
such plants, whether it be like the soil of the forest or 

54 
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not. Snell a soil suitable for almost every species is one of a 
medium quality, which is neither too rieli nor too poor, neither 
too wet nor too dry, neither too stiff nor too free ; in other words, 
it should be a moist sandy loam that is free from stones and 
snfficieDtly deep. If it should happen that soil of this character 
is not available, then it is better to select u sandy soil than one 
wliich contains a strong proportion of clay, which in drying 
would cake at the surface, and shrink and crack, thus rending 
asunder and killing the roots of the seedlings, and which during 
frost w'ould swell up and then eject them as soon as thaw occurred. 
The sterility and want of sufficient cohesion of a sandy soil 
can be easily cured by admixture of the necessary manures, 
whereas it w^ould be a difficult and expensive task to correct 
the defects of stiff clays. Moreover, a sandy soil is 
much more easily kept clear of weeds. As regards depth it 
does not follow that because the transplants ouglit to possess 
short roots, not exceeding say 18 inches in length, the depth 
of the soil should also be limited to that figure. With such 
a slight depth, the soil w^ould nearly always be exposed to be 
overheated under a hot sun, and it is always safe to insist on 
a minimum depth of 3 feet. Stones in the soil also tend to 
overheat it, besides injuring the nursery implements and in- 
terfering with the easy lilting up of the plants. / 

The nature of the subsoil is of little importance as long as 
it is not iuipermeable or too freely permeable, A basis of lime 
is an advantage, as it prevents the formation of acids in the 
soil, wdiile at the same time it enriches it. 

Here I must note the exceptional case of the sissoo planta- 
tions recently started by Captain Wood. After several failures 
in attempts to restock with sissoo certain areas, which are now 
grasslands interspersed with a few scattered sissoo trees, stand- 
ing alone or in small clumps, but which formerly bore a good 
forest of that species, Captain Wood very rightly ca/ne to the 
conclusion that the roots of the sissoo seedlings Ite put in were 
unable to cope with the dense mass of roots of the grasses 
already in possession of the ground. He, therefore, conceived 
the idea of using seedlings with a tap-root long enough to reach 
soil below the layer monopolised by the roots and rlnzomes of 
the grasses. The results of several trials during the past three 
yeai 8 gives hopes of success with taproots from 4 to 6 feet 
long. But to obtain seedlings with taproots of snch great 
leiigtli, which can be preserved uninjured during lilting and 
transporting to the forest, the transplants must evidently be 
raised in special pots or receptacles ; it is possible that raising 
in pots may, for one reason or another, be found necessary in 
a few other ca»es besides that of sissoo in Oudh. Tlie fore- 
going remarks, however, do not in any way vitiate or modify 
the general observations made in the preceding paragraphs. 

With regard to the second point, locality, it may be generally 
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laid down that it should not be one exposed to early frosts 
or to drought, nor ought it to be so damp as to favour tlie 
development of mildew and other fungoid growth. Moreover 
it must not be confined in tlie midst of a lofty mass of forest. 
It should be just suflScieutiy inclined to allow water to drain 
off easily, without, on the other hand, letting it out too fast. 
In hilly country, however, steep ground cannot of course 
always be avoided, but even with a high gradient soil that holds 
water sufficiently well can invariably he found. Lastly, it is 
a great convenience to have a surface spring or streamlet near 
at liand from which to irrigate the nursery, os|K‘cially if it runs 
above the latter and can be diverted into it. The vicinity of a 
tank above the level of the nursery is still more to ho desired. 
In the absence of such a spring or stieamlet, a well or wells 
must be sunk, in which ca^^e the water-holding stratum ought 
to be as near the surface as possible. Occasionally flat expanses 
of good soil high enough to be be 3 ’ond tl>e reach of damp frosts 
can he found along the banks of small rivers, which run all the 
year round or contain perennial pools, thus saving the expense 
of well-sinking. 

No trees should be allowed to stand in the nursery, nor any 
so near its boundary as to interfere by means of their roots 
with the cultivation of the ground inside. A belt of trees 
along the boundary, producing useful seed and sheltering tlie 
nursery against cold or scorcliing winds, is always desirable. 

Tlie accessibility of a nursery is a matter of the first impor- 
tance. In tlie plains always, and in the hills wUenever possible, 
carts ought to be able to come up to tlie nursery. And tor 
tlie forest or forests which it has to serve, the nursery should 


occupy the most central position available. 

§§ 2. Area of Nujsery. 

The area of a permanent nursery ought, generally speaking, 
to be at least large enough to occupy fully the time of any 
special establishment entertained for it. It will of course vary 
with the area of the forest or forests wdiiih it has to serve, 
with the extent to which artificial metliods of stocking or 
regeneration are resorted to, and with the average age an size 
of the transplants to be raised. It must be borne m mind 
that the labour and cost of establisl.ing and maintaining a 
Binde large nursery is much less than that required for a 
number of small nurseries aggregating the 

that in the former case the transplants have to be can led out 

over a longer distance. Nevertheless, unless the distance o 
lend is very great, the extra cost of carnage per individual 
plant is insignificant, and in nearly every case 
to have a lu^ge nursery. It may, therefore, be laid do«n 
Z a general rule that the area of a j^rinanent .inrsery ehonld 
i?ot be less than 4 acres, and in the majority of instances it 
should be at least 6 acres. 
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§§ 3. Tht Form oj its Boundary. 

On the outer form of the nursery depends the length of its 
boundary, and hence the cost of fencing it. It sliould, when- 
ever possible, be a regular figure. The circle would be the 
best form to adopt, since for the same length of periphery, it 
encloses the largest area of any other ; and after the circle 
the equal-sided polygon. But neither of these figures are of 
any practical value, since the arrangement of the irrigation 
channels, and hence of the beds and paths, must always be 
rectangular, and would consequently lead to a great waste of 
space at the circumference. Hence the best figure would be 
the square. In many cases, however, as in the bills, the choice 
of site is limited, and there is no alternative but to adopt 
rectangles and even irregular figures. Exceptionally indeed 
tliere are even occasions in which irregular figures are advan- 
tageous, as where a portion of the boundary coincides with the 
bank of a river which forma a natural fence. 

§ § 4. Fencing, 

No nursery can fully serve its purpose unless it is completely 
protected against the inroads of cattle, elephants, pigs, porcu- 
pines, hares, deer, bears, and other destructive animals. ^ 

Where flat stones are procurable, in the vicinity and in 
abundance, as in most districts of sandstone and gneissose 
formation, a wall of dry masonry, effective in every uay, 
can be put up at a trifling cost. A pucca wall would of course 
be the best, but the expenditure required for its construction 
would, in most cases be prohibitive. The next best kind of 
fence would be one of wire stretched on standards of iron or 
wood or better still on single slabs of stone. Such a wire 
fence has, however, this disadvantage that it does not stop the 
ingress of small animals, such as hares, porcupines and even 
young pigs. But if funds are available, that defect is easily 
remedied by means of wire netting, or, in the contrary case, 
by putting up against the wire fence a thorn fence formed ^'of 
branches of ZizyphuSj khair, or any other spiny bushes abundant 
in the vicinity, similar to those erected every year round fields 
in most parts of India. The branches should be inserted 
a few inches in the ground by their lower extremity and 
secured to the wires with slips of fibrous bark or with 
withes, the whole work being executed without any extra 
expenditure by the nursery establishment during their *manv 
leisure half-hours. The wire fence just described would with 
most advantage be erected on a mound formed by excavating 
an open ditch about 18 inches deep and 2 feet wide along the 
boundary and throwing u|^ the earth along its inside edge. 
The sections of botli the mound and ditch should be an equal- 
sided trapezium as shown in the annexed diagram, and would 
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necessarily be equal in area. A berm or scarcement, AB^ should 

1 



be left between the mound and ditch to prevent the earth slip- 
pincr from the mound into the latter. The mound should be 
thorougidy well beaten down before the fence is put up. The 
advantage of the combined mound and ditch is that they 'reduce 
the height of the wire fence required, while the ditch, besides 
serving as an additional protection, also performs the office 
of a drain. When the nursery is situated on a pronounced 
slope, the ditch and mound cannot obviously be employed, since 
they would only facilitate the erosion of the soil, "Ou such 
slopes no special protection will be required along the lowest 
edge of tlie nursery, since the retaining wall of the lowest 
terrace (see §§ 6) would be as good as a sunk fence. 

All tight-bound fences of wooden posts and wattling are entire- 
ly out of place in this country, where white ants and destructive 
w^eather influences would necessitate their constant renewal. 
Moreover they would be no barrier to pigs, porcupines and bares. 

Live hedges of species varying with the forest region may 
be employed when the area of a nursery is very large, which 
would he the case if the nursery were used also as an ex- 
perimental forest garden. But, in any case, more effective 
internal fences w'ould be required for the portion of the area 
devoted to real nursery work. Live fences have for tlie most 
part this prohibitive disadvantage that they harbour noxious 
vermin, besides, when not thorny, giving free access to hares, 

Tl»e principal species best adapted for live fences are — in the 
Ilimii\iiyaBy( ra/aprts,P^^rue variolosa, roses ; in the plains, species 
of Euphorbia^ Zizyphua, Curissa, CcBsalpinia^ and dcacia, tlie 
prickly pear and American aloe, bamboos, Capparia horrida^ &c. 

Elephants can be kept out only by means of ekevaux de friae 
supplemented w’ith sharp-pointed stakes driven into the ground 
along the outside. 
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§§ 5. Watering. 

In tlie climate of ludia, which admits everywhere of a more 
or le-^s prolonofed Dry Season, watering in some form or other 
cannot be dispensed with. Even in the few exceptional cases 
in wliich the intervals between sufficient falls of rain are not 
long enough to kill the young nursery plants outright, tliese, 
eRpecially those in the seed-beds, are tlirown back in their 
growth, unless watered artificially. And in any case it is 
always an indispensable advantage to be able to control the 
growth of the young plants without being entirely dependent 
on the contiiigeney of min falling. 

Admitting then the necessity of artificial watering, we may 
generally lay down tlie rule that for nursery purposes the 
usually soft tepid water of a flowing stream is better than the 
generally hard chill water of a spring. Obviously tank water 
is even better adapted for the nursery than that of a flowing 
stream. 

The chill of cold water is easily corrected by storing it in a 
reservoir previous to use. This storing also afibrds an op- 
portunity of mixing special soluble manures with the water, 
which expedient, as will be seen further on, is often useful and 
even necessary. The reservoir, to minimise waste hy absorp- 
tion in the soil, by evaporation, &c. should be situated in tbe 
immediate vicinity of the nursery. 

Water may be given to tlie plants either (A) by pouring it 
from above, by hand-watbring, or (B) by irbigation. 

(A). In band-watering tbe supply of water may be brouglit 
either in skins or be led in cbanuels from wells or tanks or 
running streams into reservoirs, either of pncca masonry or 
w'itli merely puddled sides and bottoms sunk in the midst of 
the beds or lines to be watered. Hand- watering is under all 
circumstances both costly and slow, and when once begun has 
to be continued nearly every day until the first fall of rain 
tboroughly soaks and loosens tbe soil. When it is effected with 
watering-pots or ordinary garden pumps, a hard crust, imperme- 
able to air and dew, forms on the surface of the soil, which 
crust lias to be broken up by light boeing as often as the 
watering takes place. Tiiis objection is obviated by the use 
of the garden syringe, which consists of a forcing pump wliose 
spout is furnished with a flne rose ; through this rose the 
water is ejected with great force in minute drops like rain, 
which wash off tbe dust, &c. clogging the green parts of.the 
plants. Whether pots or pumps or syringes are used, the water 
ought to penetrate as far as tlie roots to produce any useful effect. 

Hand-watering in permanent nurseries has its raieon d^Stre 
only iu the hills where drought is neitlier prolonged nor severe, 
and even then only in the absence (exceptional it must be said) 
of running streams or surface springs immediately above the 
nursery site. 
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(B). In all other cases irrigation should be resorted to: 
it is iiiiich clieaper, iiuich more effective and much more ex- 
peditious. Ill© ordiuiiry system with tlie Kuropean nursery- 
man is to lead the water, from whatever source it is obtained, 
into horizontal channels running between tlie beds and lines 
parallel to their longest dimension, and retaining it therein 
by damming up every outlet until the soil of the beds or lines, 
as the case may be, is thoroughly drenched, without the water 
ever flowing into them. By this last precaution the h nnntion 
of a superticial crust of mud is avoided. For convenience 
sake I will term this the sidb-i>kenching system. 

A common method employed by natiie gardeners and 
agriculturists is to enclose the beds and lines by a continuous 
ridge of earth 5 or 6 inches high and to flood them with 3 or 
4 inches of water. By this means the soil is perhaps more 
effectively drenched, as more water can be thus given in a 
single operation, and, moreover, there is no loss of time ns in the 
side-drenching system, in which the nurseryman has generally to 
wait until one line of beds has absorbed moisture completelv 
before be can proceed to water the next row of beds ; but, 
on the other hand, the formation of a superficial crust of mud, 
which must afterwards be raked and broken up, is inevitable. 
The water let into the beds sometimes stands as much as one 
hour before it is completely absorbed by the soil. The method 
just described may be termed the flooding system. 

Wlietlier the side-drenching or flooding system be employ- 
ed, the effect is the same as regards the total destruction or 
banishment of white ants, rats, mice, and most other burrow- 
ing animals, the depredations of which seem only to be 
aggravated by hand-watering. 

Auotlier advantage which irrigation possesses over hand- 
watering is that it succeeds in shallow soils where the latter 
fails. 

Although implied under the head of site, it may be stated 
here that the spiing or tank, from whicli the water-supply 
is obtained, should not be so near the mn sery as to keep the 
soil constantly^ in a tlioroughly saturated state, which would 
not only directly injure the growth of most species, but 
also produce severe dump frosts. 

When a tank, spring, or stream is on a lower level than the 
nursery, the water has obviously to be lifted. Of tlie various 
water-liits in use iu India the best are the Persian Wheel (of 
whioh there are several forms), the Double Mot^ Lharasov Charsay 
the Dliekiy JJhenkli or DAen^uli^iud the Lathi Kundij which 
will all be found described with sufficient detail in the Appen- 
dix. The water thus lifted can be led away at once into the 
nursery beds and lines, or stored up in a reservoir until wanted. 
When the distance of lead is considerable, say exceeds 50 
yards, iron pipes, or cheaper still, gutters of wood or sheet 
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iron, supported on wooden or iron trestles, are easily and 
economically set up. Masonry channels, if on a large scale, 
are extremely costly, and earth embankments, however well 
puddled, are very wasteful, and require constant looking after. 

In the absence of all other sources of water-supply, the only 
plan is to sink wells, the number and size of which will depend 
on the area of the nursery and the abundance of water in the 
stratum in which they are sunk. The most effective water- 
lifts to employ in this case would be the Persian Wheel and 
Double Mot. 

The best time for watering is, according to the experience 
of Indian gardeners and agriculturists, the afternoon. 

The explanation of this, as far as the hot w^eather is con- 
cerned, is obvious, for watering early in the day would result 
in a very large proportion of the water being lost by simple 
evaporation. But as regards the cold weather, in places ex- 
posed to night frosts, it is evident that the later a plant is 
watered, the larger will be the quantity of moisture contained 
in its tissues, and hence the slighter its resistance to frost 
during the night. And not only this, but the increased 
humidity of the air in which the plant is bathed is bound to 
aggravate the severity of the frost. Hence the proper plan 
in the cold weather would be to perform the watering in Aie 
forenoon ; and if from wells, since well water is always much 
warmer tlian the air and the soil in the morning during that 
period of the year, as early in the day as possible. But, 
whenever practicable, watering ought to be entirely dispensed 
with in frosty situations during the Cold Weather. 

When there is advantage in watering in the afternoon, the 
whole or portion of the water-supply that is available in the 
forenoon can, if necessary, be stored up in reservoirs. Such 
fitoring is unavoidable when the discharge of the canal or 
natural stream, on which the nursery is dependent, is in- 
sufficient to irrigate the required area within a given time. 

§ § 6. Preparation of the soil. 

The first thing of all to do is to clear the ground of every 
tree and shrub, and to grub out the stumps and principal 
roots. The best implements to use for this purpose and the 
most expeditious and economical method of effecting it 
need not be described in a work on Sylviculture, since the 
art of felling trees and extracting stumps and large roots be- 
longs to another branch of Forestry, under which it will most 
appropriately be treated. 

Next, the ground must be levelled. In the plains, if the 
surface of the soil is more or less even and has only a slight 
slope, and provided the length of the nursery in the direction 
of the slope is not great enough for there to be any very 
appreciable difference of level between its lowest and highest 
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|V)rf:ions, this end is* accomplished simply hy means of the 
ploughing operations followed by a few sufficiently lieavy falls 
of rain. The deeper depressions must, however, be filled up 
with good topsoil brought from outside the nursery. 

If, all other circumstances being the same, the difference of 
level is marked, exceeds say 4 or 5 inches, the site of the 
nursery must be divided off into horizontal terraces, the edges 
of the terraces being protected aj^ainst slipping or erosion hy 
means of retaining walls of dry masonry. Piicca walls, being 
necessarily built on solid foiiodations, would bo excessively 
costly, and also liave the drawback of impeding a free drain- 

The labour of terracing will obviously be directly propor- 
tional to tlie tangent of the angle of slope, and the width of 
the terraces will equally obviously vary jointly with the angle 
of slope, and the depth and richness of the topsoil. Moreover, 
in forming the terraces the lieiglit of each terrace ought to be so 
chosen that the cutting shall, as far as practicable, be equal to 
the quantity of embankment, in order tliereby to minimise both 
the labour of cutting and the distance of lead for the ear^h 
cut, and to utilise every bit of this latter. 

The use of a levelling instrument is always indispensable, 
as the best work with the eye cannot but fail at many points, 
and cause hereafter much annoyance and heavy expenditure 
on frequent repairs of broken terraces and eroded soil. 

Under any circumstances, we cannot, in India, get rid of 
the necessity of protecting the soil against erosion, since 
every year heavy falls of rain occur, a large proportion ot 
which, not being able to enter the soil as fast as it falls, rushes 
off the surface, cutting channels through it, and carrying 
away a considerable portion of the top-soil, especially if this 
has been loosened by cultivation. 

• Whatever the character of the ground, the following rule 
should be universally observed : — The rain falling on higher 
land outside the nursery should in no case he allowed to ruu 
down into the nursery, nor ought any portion of the rainfall 
within the limits of the nursery to be permitted to be carried 
off outside by surface drainage. 

In the plains, the mound system of fencing, already described 
on page 425, answers perfectly as a protective work. The 
mound prevents a rush of water both into and out of the nur- 
sery while the ditch serves not only to drain off with suffi- 
cient rapidity any excess of moisture in the soil of the nur- 
sery itself, but carries off all the surface drainage of the higher 
ground outside. Indeed, when the fall of the ground does 
not exceed about 1 in 200, the mouud alone is so eftective 
that it is common to see large fields as it were walled off by 
mounds of mere earth into a number of very nearly level coin- 
partiueuts. Any slight difference of level that exists is soou 

55 
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corrected by rain, and the compartments form a succession 
of low terraces with earthen parapets. 

In the hills, besides supporting the terraces by a retaining 
wall, as already described, a violent rush of water over the 
edges, and the consequent washing oft* of the soil, is prevent- 
ed by sloping the terraces slightly inwards. The rain falling 
on the slopes above, if they comprise an area large enough 
to receive an appreciable fall during a single shower, can be 
easily diverted by means of one or more channels into the 
nearest ravine or gully. 

The next point to attend to, after clearing and levelling the 
ground and protecting the soil against erosion, is the freeing 
it of allrits larger coarse elements down to 18 inches at least 
below the surface. The object of this operation is to have 
the soil contain nothing that would blunt the sharp implements 
of the nurseryman, and also to give it a uniform texture. 

First of all, the stones lying on the surface ought to be picked 
off ; those below the surface are got rid off during the pro- 
gress of the actual tillage. Where the stony element is at 
a]l abundant, some of it will still remain, and will have to 
be removed by sifting when the nursery beds and lines aro 
prepared, as explained further on. ^ 

Lastly, we have to consider the tillage or real preparation of 
the soil, the object of which is to kill out the roots of all exist- 
ing growth and to loosen and, if necessary, to correct the defects 
of the layer of the soil tlnit is to contain and nourish tl)e roots 
of the plants to be raised, lu thus breaking up tlie soil, care 
must be taken to bring up to the surface as little as possible of 
its under layers, which have never been exposed to fertilising 
weather influences. 

If the operations preceding the tillage have not already 
removed the low vegetation that covers the ground, this should 
now be got rid off’. Amongst native gardeners and agricul- 
turists it is usual to burn oflF this low vegetation. This plan 
is to be deprecated (except on acid or stiff clayey soils, which 
should in the first instance never be chosen), as its only recom- 
mendation is a very petty economy ; it not only destroys 
the organic matter in the top layer of the soil, but also bakes 
the latter. There is no alternative but to use the grubbing 
axe, scythe or sickle, and to carry away out of the nursery 
area or to the manure pit all the rubbish cut. Nevertheless, 
if the quantity of this is not considerable, it may be collected 
into small heaps up to a foot high scattered all over the area, 
and fired on a calm, dry day so as to ensure complete combus- 
tion. The succeeding tillage operations will suffice to mix 
the ashes thoroughly with the soil. Half-burnt remains of the 
rubbish are always strongly acid, and, if introduced into the 
soil, their decomposition diiridg the first ensuing rains will, 
by reason of the heat thereby developed, also affect injuriously 
growing vegetation on it. 
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Tlie deeper the soil* is turned up, the bettor ; and hence, 
theoretically speaking, the pick or hoe is the best implement for 
the purpose. But tlie progress of work with those implements 
is very slow, and, except on narrow terraces on steep hillsides 
where no other implement could be used, they must always yield 
the place to the plough. Whatever the pattern of the plough em- 
ployed — and this varies greatly in different parts of India — the 
share must enter the soil deep enough to tear up completely once 
for all the vivacious roots and underground steins of existing 
vegetation. If any of these are allowed to remain in the ground, 
they will soon multiply and render the nursery work impos- 
sible. The creeping roots of w'oody species that throw up 
suckers cannot, however, always be got rid of with the plough, 
as they often {e.o, Phyllanthus EmbUca^ Bosweliia thuriferay 
Ougeinia dalhergioides^ IHos'pyros Melanoxylony &c.) go down 
to a depth of 2i feet and more, and hence the only way to deal 
with them is to dig them out one by one wdth a pick or hoe 
wlierever a sucker or stump shows itself. 

Deep cultivation is justifiable for the following four 
reasons : — (i) It is the only way to kill out all existing growth 
and to clear the soil of all roots and underground steins, 
(ii) The layer of soil, in which tlie roots of the seedlings to be 
raised are to spread and be nourished, can never be sufficiently 
loosened, (iii) This loosening of the soil is absolutely ne- 
cessary in order to admit air, with its carbonic acid and nitro- 
gen compounds, into the lower layers and thus fertilise them, 
(iv) While it prevents a sudden excess of damp in the 
layer of the soil occupied by the nursery plants and preserves 
them from what has technically been called wet feety it also 
helps to preserve moisture in it during drought and to 
encourage the formation of dew in its innermost layers during 
the Cold Weather. 

The best time of the year to begin ploughing is the Cold 
Weather : the soil is then still soft and yielding, and the sun 
is quite strong enough, or the cold great enough, to destroy 
the vitality of the roots and underground stems turned up. 
One or two women or boys should follow the plough and pick 
cfr pluck out all stones and roots broughi up to the surface. 
If the land has had woody grow th on it, the ploughman should 
be armed with a light axe with which to cut through all roots 
Biifficiently strong to arrest the progress of his plough. A 
coulter fixed to the shaft of the plough, and strong enough 
to cut through woody roots 1 i inch thick, will facilitate and 
expedite the ploughing work very considerably. 

This first ploughing should be repeated at least twice, each 
lime in a direction at right angles to the preceding one. 

Fragments of roots and underground stems will, however, 
still remain in the soil, and the next operation will be to work 
it successively in two directions at right angles to one another 
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with the hiillock-hoe, tlie size of which will be proportiorrate 
to the depth to which the plou^^h has penetrated. Tliis 
lioeiu^ will break up tlie larger clods and bring up to the 
surface nearly- all the roots remaining in tlie soil, which, 
together with stones, must be picked off as before, as soon as 
they show themselves. The clods are still further reduced by 
means of a log-roller or a special clod-cnisher drawn by oxen. 
After this, it is advisable to hoe the soil over again in the same 
manner as on the first occasion. 

The soil should then bo allowed to lie thus until the first fall 
of rain has thoroughly soaked it, when it should be hoed over 
once more in the same manner as before. The result of this 
last hoeing will be that all the last clods, large and small, will 
be thoroughly broken, the soil acquire a soft, iiuiform texture, 
and the surface be evenly levelled. 

The entire area of the nursery ought to be cultivated in the 
manner described, t.e., not only the portions that are to 
compose the future seed-beds and lines, but also those which 
will constitute the roads and paths. As said before, the smallest 
remnants of vivacious roots and underground stems left any- 
wliere in the nursery will soon iiialti[)ly and spread, and not 
only cause much trouble atid expense afterwards, but also 
impair efficiency very materially, and unfit a considerable 
portion of the area for the purpose for which it is required. 

If the soil is poor in bases, as when it is a stiff clay or a 
nearly pure silicious sand, it is advisable to strew quicklime or, 
wdiich is geuerally more economical, finely ground kankar 
over tlie surface just before the last two hoeings. The quantity 
of lime or limestone to use will depend on the nature of the 
soil in each particular case. Be3"ond the liming no manures 
should be applied until after the nursery beds and lines are 
laid out. 

It is much to be recommended to grow a previous crop or two 
of ])otatos, Indian corn, rice, Sorghum^ sugarcane, sesamnm or 
cotton, whichever is tlie most suitable, before laying out the area 
as a nursery. The cultivation of such crops, which require 
very thorough weeding, effectually clears tlie soil of every 
trace of the previous vegetation that covered it, corrects vAl 
its harsh qualities, loosens it thoroughly, renders its texture 
perfectly soft and even, and completes the levelling of the 
ground. Potaios, sugarcane, and cotton are tlie host crops for 
our purpose, as ceTeals and oil-seeds attract rats and mice. While 
improving the soil and site, these crops will, besides , yield a 
large money return. 

§§ 7 . Laying out beds y paths^ ^c. 

In laying out the interior of a nursery two main points have 
to be kept in view : (a) how to make the best use of the given 
area, and (h) liow to perform the watering iu the most eco- 
nomical and effective manner. 
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For every permanent nursery there should bn a j^ood set of 
offices for the establishment and for storing implements^ seeds, 
&c. If the area is large, these buildings should bo situated at 
or near its most central point in order to facilitate constant 
supervision both by day and night. If the area is limited, they 
should be erected immediately outside, and this can obviously, 
for the very reason that the nursery is small, be done without 
in auy way impairing efficiency. The cattle used in couuectiou 
with a nursery ought invariably to be stalled outside. 

In large nurseries it is generally advantageous to have a 
cart road leading up at least to the nursery buildings, and, if 
possible, also carried further on, so as to bring it within easy 
reach of every part of the area. To economize space as well 
as money, it is expedient to give it only sufficient breadth for 
a single cart, but widening it at its extremity so as to enable 
the cart to turn. This road should be metalled and have a 
slightly convex section. Besides this, it ought to be raised 
somewhat above the level of tbe adjoining soil, and be protected 
with well-made side-drains. One corner, tbe shadiest and most 
protected of the nursery, ought to be specially set aside for 
preparing and storing manures. 

The next step is to lay out tbe paths and nursery beds. 
These latter should be just broad euougli for a boy, 9 or 10 years 
old, to reach the middle with bis hand witiiout having to step 
on them. A breadth of 40 inches is very convenient. Their 
length need have no limit, except what is fixed by the shape 
of the ground, and by the number of plants of each single 
species to be raised. Their shape ought always to be rectangu- 
lar. The beds must be divided oft' from each other by paths 
about a foot wide, which will tims consist of two sets crossing 
one another at riglit angles. One of these sets of paths ought 
to abut perpendicularly on tbe cart road, when there is one. 

When tbe nursery is to bo irrigated, tbe paths running 
parallel to the longest dimension of tbe beds slioiild follow 
horizontal lines, and the water should be led from tbe source 
whence it is obtained into a primary or feed channel or chan- 
nels, as the case may be, of sufficient width and depth, and 
eut between two groups of beds at right angles to that direc- 
tion. Smaller distributing channels at right angles to, and on 
each side of, the feed one, and about six inches wide and four 
inches deep, should be hollowed out between each bed and the 
patl^ adjoining it on tbe side from which the water comes down 
the latter. In Europe the paths themselves serve as such second- 
ary channels ; but in India, where large quantities of rain fall 
within a limited time, the paths, it used as watercourses, would 
be rendered quite unfit for circulation, and any attempt 
at circulation would, in turn, render the paths unfit as cbaunels 
for distributing water. It is then evident that in this 
country it will always be expedient to beat the paths firm 
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and to gravel them. The end of the distributing channels 
not connected with the feed one must be kept pennaneutlj 
closed. 

In the side-drenching system of irrigation the surface of 
the beds ougiit evidently to be slightly raised above the patlis, 
say about 2 inches. This is easily done by cutting a portion 

the top soil off the paths and throwing it on to the beds. 
The adjoining distributing channels act as side-drains during 
a shower of rain, and protect the patlis from being washed 
away. The water for irrigation is retained in the distributing 
channels, until the adjoining bed or beds are thoroughly soaked, 
by means of small removable darns consisting of a 
single piece of wood, earthenware, sheet iron, or stone fixed 
across the feed cliannel in a continuous line with tlie lower 
edge of the distributing ones, and just a fraction of an inch 
below the level of the paths, so that before the water could 
rise up to the top of the beds, it would flow over the dams 
down the feed channels. On even open ground the disposi- 
tion of the beds, paths, and channels would be ns represented 
in the adjoining diagram, in which B B are the beds, P P 
tlie paths, D D the distributing channels, F the feed channel, 
and d d the dams. ^ 





f 


When the dimension of the nursery in the direction of the 
length of the beds is too great for a single system of feed 
channel with its distributors to perforin tire irrigation conv^ 
niently and efficiently, there mus^t be more than one such sys- 
tem laid out; and, when this is the case, the feed channels 
should themselves be fed from a main one running at right 
angles to them at the highest end of the nursery. Ov hill 
sides the feed cliannels on each terrace must receive their water 
directly from those immediately above tliem ; and hence, to 
prevent erosion, it is necessary to pave them, if not along their 
whole length, at least at both their extremities. In the bills 
flat stones adapted for this purpose are, as a rule, easily ob- 
tainable, and both the sides and bottoms of these channels can 
be protected with such stoues at a trifling cost. But a simpler 
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expedient is to form the channel with two planks joined edge- 
wise as shown in the acTcompanying figure. 



At the upper end of the feed channel on each terrace, a 
wooden cask may be let into the ground to receive the water 
coming down from above, and hold a sufficient quantity for 
various purposes, the necessity of which may arise at any 
moment. 

If the flooding system of irrigation is employed, it is evi- 
dent that the beds must be lower than the patlis, and, indeed, 
on the same level as the distributing channels. The water is 
usually admitted into the beds by removing with the hand 
three or four inches length of the ridge flanking the distribut- 
ing channel and restoring it as soon as the beds are sufficiently 
flooded, removing at the same time a temporary darn of wet 
clay placed across the feed channel to (urn the \vater into the 
distributors. It would be a great improvement, and one that 
is easily made, to maintain a permanent opening in the ridge 
of earth, and to fit to it a movable dam consisting of a piece of 
wood, flat stone, hard earthenware or sheet iron. Similar dams 
should be used also in the feed channel. In every other respect 
the arrangement of beds, paths and channels remains the same 
as in the side-di’enching system. 

§§ 8. CoUertion and storage of Seed. 

§§§ 1. Collection. 

Seeds may be obtained either by collecting directlj^, or 
through contractors, or by purchase in the market, or by ex- 
chant’^'e. Owing to the backwardness of forest culture in India, 
the third source scarcely exists for us, aud tlir fourth is almost 
as limited. This is, however, no great disadvantage, as seeds 
collected directly or through contractors must necessarily 
b«lon(r to the latest crop, and are more likely to be fertile and 
sounder than those obtained otherwise ; and not only this, but 
they can be more tborouglily tested. , „ ^ , 

The best seeds are produced by fully fertile, healthy, vigo- 
rous trees ^rowing uot too close together iii a favorable soil 
and situatfon. Very young trees usually furnish a large pro- 
portion of barren seed, while very old or weakly trees yield 
Ueds which are not only difficult to keep but also produce 
weak plants. Deformities in trees are often inherited, as for 
instance twisted fibre, a squat habit, &c. Twisted fibre can be 
easily detected in trees possessing * cracked bark or rbytidoine, 
as the cracks follow the twist. 
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S^^eds ought to be collected only when they are completely 
ripe : such as are not fully ripe when taken off the tree do not 
possess the gerininative faculty in the same degree as ripe seeds 
and, moreover, lose that faculty much sooner. The ripe fruit 
of some species persist on the trees for a more or less consi- 
dcrjible time ; e.g,^ of teak, Terminalia tomentosa, Plerocai'pun 
Marsnpium^ sissoo, &c. Such fruit one need be in no hurry 
to harvest. But there are other species, the majority of the 
seeds of which, with or without the rest of the fruit, are shed 
as soon as, or soon after, this ripens ; e.g.^ sal, deodar, Quer~> 
cus semecar pi folia and dilatnia, Adies Webbiana, birch, Lager^ 
sfrcemiaparvifloray Schrehera smietenioides, &c. The collection of 
such seeds evidently admits of no delay. Rainy weather 
ought, whenever possible, to be avoided for the collection of 
seed, especially of such as are small, viz. of Anogeissus, birch, 
Adina cordifolia^ Stephegyne parvifolia, &c. ; but this prohibi- 
tion obviously does not extend to such seeds as are to bo sown 
at once, or, which comes to the same thing, as cannot under 
any circumstances be preserved, e.g. sal, Qucrcus semecarpi- 
folia^ &c. 

According to the various species, seeds must be collected in 
different ways. The fruit may (i) be hand-plucked ofTstandiilg 
trees, or (ii) off felled trees, or (iii) be gathered off the ground 
after they have fallen naturally, or lastly (iv) be broken off 
with a hook from standing* trees. 

(i). Hand-plucking off standing trees. — This method 
is the most costly of the four, but is the only one applicable in 
the case of small or light fruit, Pierocarpits Alarsupinm^ 
Ougeinia dalbergioides, AnogeissuSy khair, sissoo, Hardwickia, 
elms, maples, ash, &c., or of small light seeds that escape 
from the ripe fruit still hanging on tlie tree, e.g. deodar, 
silver fir, birch, Schrehera awietenioideSy Andromeda^ &c. 
The seed collector must climb up into the crown of the tree, 
with or without the help of a ladder, just as he can manage, 
and with a sack slung over his shoulder. What he cannot reach 
directly witli his hand, he must draw to within arm^s length 
of himself by means of a hook attached to the end of a light 
but strong sapling or bamboo of sufficient length. Branches 
and branchleta break off less easily when drawn upwards than 
if pulled downwards ; hence it is always advisable for the col- 
lector to climb lip to the highest point he can attain and begin 
by plucking off the fruit hanging at the summit of the tree. 
The fruit of many species is more or less articulated to the twig 
which bears them, and is thus easily gathered ; but that of 
some species cau only be plucked by twisting or otherwise 
forcibly breaking off the twig. For the latter class of fruit the 
Use of a cutting implement, such as a pruning knife is to be 
recommended. Figure A represents a convenient iinplemeut, 
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wliicli coiiibinoB a book (a) and a cutting ed^e rormin^ a re- 
entering angle (b). Figure B is a rough sketch of the imple- 





meut commonly used by mango gatlierers, and slightly im- 
proved to suit tiie forester’s purpose. Tlie bag (b) receives tlie 
fruit, or seeds, and prevents tliem from escaping or falling 
to the ground ; b 8 are fine sharp saw edges. The common 
Indian sickle may also frequently be employed. 

(ii) . Hand plucking off fellkd treks. — Trees that are 
to be cut for export in the ordinary course of work often yield 
a considerable supply of good seed. They should be felled 
immediately the fruit is ri|>e. A priiuing hook often faci- 
litates very materially the collection of the Iruit. This is the 
only inetliod applicable to the various kinds of bamboos. 

(iii) . Gatheuing off the ground. — The seeds that fall 
first are generally barren or worm-eaten ; they should invari- 
ably be rejected. To this end the dead leaves and early fallen 
fruit or seed should be swept away from under the selected 
trees. This metliod of collection is very economical, and is 
peculiarly suited to large heavy fruit whicli falls more or less 
perpendicularly and which does not break up and allow the 
included seed or seeds to disperse, e.g. qtiercna incana, the 
sandalwood tree, &c., sal, Terminalia Uiebulu and belerica, &c. 
To help the fall of the seed or fruit, the branches of the trees 
ifiay be shaken. 

(iv) . Breaking off the fruit fouciblt from standing 
TREES.*— When trees marked to fall within a year or so are 
chosen as the seed-bearers, it may be found inconvenient or 
imixjssible to fell the trees as soon as the fruit ripens. On 
account of tlie nature and small size of the fruit and seed, the 
Third Metliod may also be inapplicable, while the First would 
be unnecessarily expensive, since there is no reason for sparing 
the fruit-bearintr branchlets and twigs of such trees. The 
fruit may then be broken off singly or in bunches with the aid 
of a strong book forming a sharp angle of about 30J firmly 
attached to one end of a long sapling or bamboo. The msida 
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ed^ of the hook should be sharp and serrated and slightly earned 
inwards. The hook should be passed over the fniit-bearinor 
branchlet or twi^ at the point at which it is to be broken off, 
and jerked downwards ; or, if that does not suffice, it should be 
twisted round once or twice, by which means the branchlet or 
twiff, as the case may be, will be firmly cauerht in it and a single 
jerk will then suffice to cut the former through. Where small 
wood has no value, and there is no objection to thinning out tlie 
crowns of the trees, branchlets of a certain thickness may be 
cut off with a bill hook, and the fruit then hand-plucked from 
them. Some trees produce bunches of fruit, the common stalk of 
which dries up at maturity and easily disarticulates from the 
rest of the branchlet. The panicled fructification of teak is a 
good instance in point. The present metliod may be employed 
witii such trees, both independently and also to supplement the 
Third Method, when all the fruit, although they ripen more or 
leas simultaneously, do not fall together. 

§ § § 2. Treatment after collection. 

The fruit of many trees require to undergo some previous 
manipulation before the seed is in a fit condition to he sown or 
stored up. Either (a) the seed is enclosed in a fleshy pulp^ 
Dilleniay Schleichera trijnga^ Ariocarpus^ Gmelina arbotea^ 
DioipyroSf &c. ; or (b) it is covered with a thick tough fibrous 
rind, €,g. cocoanut, &c. ; or (c) it is included in a capsule or 
pod, or between scales, e.g. Lager etroemiay Schrehera, Michelia^ 
khuir, Hardwickiaj babul, Conifera, &c., or (d) it is surrounded 
or armed with foliaceous or comaceous appendages, which inter- 
fere with its uniform distribution in sowing as well as uselessly 
increase its bulk and weight, e.g. Teak, some Term 'maliaa, Ptero- 
carpus Marsnpinm, elms, maples, pines, firs, poplars, willows, 
&c. ; or (e) it is so full of moisture that it cannot be stored up 
at once without heating and fermenting, e.g, pines and firs, 
Anogeissusj Quercus incana^ &c. ; or (f), altliough as ripe as it 
can ever become on the parent trees, it would germinate badly 
or after much delay if sown as soon as collected, e.g.y teak, 
TerminaUa tomentosa and Arjuna^ Pterocarpus Marsupiumy 
babul, ash, &g. * 

(a), Sbkds enclosed in a fleshy PDLP.“In many cases the 
pulp may be got rid of by allowing it to rot in heaps, and then 
washing it off in large vats with abundance of water, wo- king 
tlie contents of the vats well with strong rods bound together 
broom-fashion. Edible fruit, such as that of ZizgphuSy Diospg^ 
TOSy Buchananiay Rchleicheray &c., give no trouble ; people who 
live in or close to the forest will bring in all the seed required 
in return merely for the privilege of collecting the fruit, with 
occasionally a trifling money renumeration added. Some kinds 
of fruit may also be given to goats and cattle, which eject the 
seed when chewing tlie cud, e.g. Zizyphus^ TerminaUa belerica 
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nnd Chebula; PhyllanthuB Emblicay Omelina ardorea, Proaopit 
apieigera^ &c. 

(b). Skeds covered with a thick fibrous rind. — The 
vind must be torn off' with the aid of force and special shears. 

fc). Seeds included in a capsule or pod, or between 
SCALES. — The quickest method, when that is practicable, is the 
application of heat, muier the action of whicii the valves of 
the capsules or pods and the scales of the cones open out or 
disarticulate, and allow the enclosed seeds to escape out. In 
many cases simple exposure to the sun suffices ; in others, how- 
ever, a higher and more sustained temperature is required, and 
then special drying houses are necessary, in which the fruit 
to be treated is exposed to the direct action of air heated by 
steam pipes or over an open fire, and kept at the required tem- 
perature with the aid of thermometers. The coverings and 
scales are separated from the seed by raking or riddling or 
winnowing, according to circumstances. But the application 
of heat does not suffice for, or even does not succeed at all, with 
the fruit of many species, e.g, sissoo, Hnrdwickia^ babul, khair, 
&c. In this case, if the seed is tough enough, tlireshing in 
sacs or in the open air, or treading with bullocks on a welU 
beaten level ffoor in the manner of the Indian agriculturist 
gives good results. Some of these seeds, however, chiefly of 
leguminous plants, do not stand such rough treatment, w., 
llardvbickia hinala^ sissoo. &g., sind the only way to free them, 
ns far as I know, is to manipulate each fruit individually with 
the hand, in case the separation of the seed from its covering 
is deemed necessary. 

(d). Seeds with foliaceous or comaceous appendages. — 
The wholesale removal of these appendages, except one by one 
with the hand, is not always possible without injury to the 
gerrninative power of the seeds ; but whenever practicable, it 
should be effected. If the seed is hard or tough, friction, more 
Or less rough, suffices to detach these a|)pendages. When this 
is the case, a very expeditious method is to nearly, but not 
quite, fill large stout sacs with the seed, and to thresh tliese or 

? vork them violently backwards and forwards, according to the 
ouglmess of the seed, until the appendages are detached or 
crushed, when they can be easily separated by the ordinary 
proves of winnowing. Treading with cattle may sometimes 
be flund efficacious. Tlireshing is necessary for seeds of 2'er» 
tnimHia tomenfosa and Arjnna^ Pteroearpua Maraupiuntj &o. 
Treading with cattle or friction in sacs will succeed perfectly 
with teak, &c. With brittle or otherwise delicate seeds the 
following process may often be employed with the best result 
They should be spread out and sprinkled over lightly with 
water from a pot with a fine rose, and moistened thus, they 
should be collected into large heaps. As soon as a gentle heat 
is felt on inserting the hand into these heaps, they ought to be 
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spread out to dry. Wljien the seeds are a^ain dry, the append- 
ages will be found to liftre disarticulated of themselves. 

(e). Seeds too moist to be stobbd dp at onoe.— The 
seeds of many species have to be plucked from the parent tree 
before they are quite dry, in order to prevent their being dis- 
seminated and scattered far and wide. Other kinds of seed 
contain a great deal of moisture even when they full off 
naturally. Such seeds should be spread out not more than 
from 2 to 3 inches high in a dry, airy, sunny place, and turned 
over with a rake twice or thrice daily for a period varying with 
the kind of seed and the dryness and temperature of the 
weather. After this they should be piled up higher, the raking 
being continued as before but being limited to only once a day. 
This latter process should go on until the seeds are sufficiently 
dry. Experience alone can tell when this is the case. It is 
needless to say that in the cold weather the seeds should be 
removed under shelter while dew is being deposited. As 
regards seeds that are moist even wheu they are sljech naturally, 
this drying is really the completion of the ripening process, 
for such seeds germinate more promptly when they have been 
thus dried than if sown as soon as they fall off from the 
parent tree. 

(f . } Seeds that bequire a further prooess of bipkninq 

AFTER FABLING OFF FROM TUB PARENT TREE.— Among agricul- 
tural crops pur gram is a well-known instance of such seeds : 
it will germinate freely ouly several months after it has been 
harvesred. Instances of forest seeds, already given higher up, 
are those of teak in Central India and Bombay, of 2'erminalia 
tomentota and Atjuna, of Ptercearput Marivpium, babul, ash, 
&c. Drying increases the germinative faculty of each one of 
these species, es|ieciully the power of swelling up of the 
embryo and of the perisperm twhen there is one) by the imbi- 
bition of water. In the case of teak in Central India, it would 
appear that continued exposure to all the alternations of the 
weather during a whole year, provided fermentation is pre- 
vented, favoura the second ripening process. 

{To be continued.) 
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